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An Old Iron Truss Bridge, 
1853-1912 


A relic of the early days of bridge 
construction in America was found and 
fully examined recently by the bridge 
engineers of the New York Central & 
Hudson River R.R. in the course of line- 
improvement work near Wakefield, in the 
northeasterly part of New York City. 
The bridge is a combination cast-iron and 
wrought-iron structure, and spans about 
70 ft. Tt would today be classed as of 
the Pratt type, but it was built under a 
patent issued in 1839 to Col. Stephen H. 
Long. That the bridge has survived 
until the present day in the immediate 
vicinity of New York City is especially 
interesting. 


Fics. 1 AND 2. OLD IRON BripbGE OVER BRONX RIVER AT WAKEFIELD, N. Y., BUILT 1853 UNDER LONG’s PATENT 
Note 


(Cast-iron top chord and 


posts. 


The two photographic views, Figs. 1 
and 2, herewith, were taken in the course 
of an examination of the bridge, and a 
report on it made a short time ago by the 
engineering department of the New York 
Central. As the pictures show, the struc- 
ture consists of two parallel-chord trusses 
with cast-iron top chord and posts and 
wrought-iron bar diagonals and bottom 
chords. The floor was entirely of timber 
and the floorbeams were extended out be- 
yond the trusses to form sidewalk canti- 
levers. The flooring of both roadway 
and sidewalk was of plank. 

The bridge was exceedingly primitive 
in design, as regards both distribution of 
material and load-carrying capacity. The 
details show much ingenuity, and some 
of them are quite commendable, con- 
sidering the means available at the time 
of building. On analysis, however, it is 
fourd that the different members are 
very unequally stressed. Further, the 
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bridge is too weak to carry mo-e than the 
very lightest highway traffic.” According 
to the stress calculations made by the 
engineers of the New York Central (see 
tabulation below), a single heavy team 
with loaded wagon would stress many 
parts of the bridge above the working 
stresses usually allowed in present-day 
practice. The over-stressing is most mark- 
ed in the wrought-iron members; the 
stresses in the cast-iron chords and posts 
were low. However, many of the cast- 
iron members are broken, as described 
more particularly below. 

For a concise statement of the con- 
dition of the bridge and other circum- 
stances concerning it, we quote from a 
special report made by C. P. Marsh, 
Bridge Engineer, to J. L. Holst, Engineer 
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of Mar. 14, 1912: 
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DESCRIPTION—The bridge, consisting 
of a 14-ft. roadway and two 5-ft. 
walks, was carried by two pin-connected 
trusses 69 ft. 9 in. long, which are de- 
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with vertical coun- 
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As to whether the patentee or the de- 
signer of the bridge had some idea 
the proper distribution of stresses, th 
internal evidence of the structure woul 
indicate that his conception was. c 
rect as to What kind of stresses « 
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provement, New York Central & Hudson 
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Circular Reinforced-Concrete 
Reservoirs* 
By 


ALEXANDER POTTER 


pt 


The design of a circular reinforced- 
concrete reservoir appears to be so very 
simple that the inexperienced designer is 
apt to create a structure of larger diame- 
ter than the application of the simple 
formula of tank design would to 
warrant. To him there appears to be no 
ostensible reason why a structure twice 
the size of one already built should not 
offer evidence cf strength id 
Stability if designed in accordance with 
the formula fer tension—a _ very 
miskading deduction. The secondary 
stresses, which in small structures are in- 
significant, and consequently deemed ct 
too little importance to have attention 
called to them, increase rapidly with the 
size of the structure, and only too often 
limit the size to which any particular type 
of construction can be adopted. In a cir- 
cular reinforced-concrete tank, the writer 
has in mind the varying tension from 
point to point in the steel reinforcement 
due to the difficulty of cbtaining a true 
circle in the field. In a small tank, this 
is not so serious, as its effect upon the 
in the reinforce- 
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resultant stresses steel 
ment is so slight 

To make this point clear, some compu- 
tations have been made by the writer 
based on the assumption that in the con- 
struction of this type, even with the best 
of care taken in the fields, a variation of 
4 in. in the middle ordinate of a 10-ft. 
chord is likely to occur. These figures 
are given in the accompanying table. 
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rABLE SHOWING EFFECT OF INACCU- 
RACIES IN THE CIRCLE ON STEEFI 
STRESS IN A CIRCULAR REIN- 
FORCED CONCRETE TANK 


Variation in 


us of cur- Corresponding range 






‘due to. of tension in steel re 
a variation of inforcement. \ver- 
t-in. in mid- age unit tension 
s of dleordinateof equals 14,000 Ib. per 
a 10-ft. chord = sq.in 
25 I 23.0— 27.2 12,860 1b.-16,200 |b 
r0) ft 12.S— 60.1 11,950 Ib.-19,100 I} 
0 tt 74.9-150.5 5,910 Ib.-21,100 | 
(0) Tt 120.2-632.0 5.820 1b.—44,500 | 
This table is not made to show accu- 


rately the variation in the tensile stresses 
f the steel reinforcement for the various 
diameters given; it does, however, give 
fair idea of what may be expected in 
the variation of the ring tension in a 
ircular structure. It points out the dan- 
r resulting from carelessness in con- 
structing a circular reservoir more than 
OO ft. in diameter. For reservoirs of 
ge diameter, however, the economy re- 
ulting from the use of a circular section 
foes not obtain to the same extent and 
nsequently recourse to this type is not 
so frequent. 
The writer’s experience would tend to 
mit the working tension in the steel re- 
nforcement to 14,000 lb. per sq.in. in a 
ll tank, and to 12,000 Ib. per sq.in. 
for comparatively large tanks. A reduc- 
n in the allowable steel tension for 
large tanks is recommended because of 
greater range in the ring tension 
‘resent in the larger structure. It may 
even be advisable to reduce the allowa- 
ble unit stresses below 12,000 Ib. per 
sq.in. to keep within safe limits the ex- 


cessive local stresses which cannot be 
avoided. 

The variation in the tension of the 
steel reinforcement from point to point 
due to the varying curvature of the shell, 
makes the use of a reinforcing bar with 
mechanical bond advisable. The rein- 


t 


forcing bars for this reason should also 
be of as small a size as it is possible to 
handle economically in the field. A high- 
carben steel with an elastic limit of 50,- 
OOO Ib. per sq.in. can be used to great 
advantage. 

Another difficulty to be considered in 
the design of a circular reservoir is the 
tendency to rupture along the line be- 
tween the inside wall of the reservoir 
ind the base, due to the expansion of the 
walls by internal water pressure and the 
consequent drawing away, as it were, 
from the base of the tank. 

One of the greatest advantages pos- 
sessed by the circular section and not 
possessed by any other, is the ability to 
increase economically the capacity of 
such a reservoir by simply increasing its 
depth. The ability thus to increase the 
capacity of a reservoir is of great im- 
portance in the design of water-works 
improvements. It enables the designer 
to keep down the first cost of con- 
Struction by building a reservoir of a 
size sufficient for the immediate needs 
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As the water consumption increases, it 
is possible to increase economically the 
capacity of the reservoir, and at the same 
time raise the water level to counteract 
the increasing frictional losses in the dis- 
tribution system due to increased con- 
sumption. 

A good example of increasing the ca- 
pacity of a circular reservoir is the en- 
largement of the distribution reservoir 
for the village of Suffern, N. Y. This 
village takes its water supply from 
Anthrim Lake, formed by impounding a 
branch of the Ramapo River. The water 
is pumped from this lake to a distribution 
reservoir located on the side of a moun- 
tain to the north of the village, about 180 
ft. above the average village datum. This 
distribution reservoir, built a number of 
years ago, is a circular tank 70 ft. in 
diameter and 10 ft. 6 in. deep, sunk en- 


tirely into the ground. The walls form- 


ing the sides of the tank are 2 ft. thick, 


and both bottom and sides are con- 
structed of plain concrete. This reser- 
voir has a storage capacity of 266,000 
gal. and cost approximately 54000. 

The recent growth of the village has 
made it advisable to double the capacity 
The old 
structure, although massive, nevertheless 
leaked to a considerable extent, especi- 
ally in the bottom. It was, therefore, de- 
cided to line the bottom of the tank at the 


of this distribution reservoir. 


Same time that the sides were being 
raised. The reservoir as remodeled has 
an inside diameter of 69 ft. and holds 
approximately 20 ft. of water, giving a 
storage of 659,000 gal. The side walls 
of the old tank are lined on the inside 
with 6 in. of reinforced concrete. Above 
the old work the width of the new work 
is 12 in. tapering to 8 in. at the top. 

The circumferential reinforcement con- 
sists of 5x-in. square corrugated bars, 
possessing an elastic limit of 50,000 lb 
per sq.in. These bars are so spaced that 
the average unit tensile stress in them 
does not exceed 14,000 Ib. per sq.in. 

In designing the lining for the old 
reservoir, it was assumed that the rein- 
forcement would only have to take care 
of the increased tension due to the ad- 
ditional depth of 10 ft. 6 in. This is a 
constant quantity with a full reservoir; 
consequently the spacing and size of the 
steel in the lining of the old reservoir are 
uniform. The existing wall is still relied 
upon to resist the hydrostatic pressure 
that it formerly did. 

It is not very likely, because of the 
great daily fluctuation in the water level 
in this reservoir, that ice pressure will 
develop to such an extent as to over- 
stress seriously the reinforced-concrete 
shell, and consequently, no provision has 
been made for such pressures. 

The bottom lining is reinforced with 

-in. square corrugated bars, which have 
their ends hooked over the lowest rein- 
forcing ring. Vertical 5.-in. square bars, 
spaced 3 ft. centers, were used, as verti- 


cal distributors. Each reinforcing ring 
is made up of six sections lapped 30 in 
and wired. The rings were also wired t 
the vertical reinforcement at every inter- 
section. 

‘he thickness of the bottom lining 
varies from 3 to 6 in., so arranged as to 
offer better drainage than was obtained 
in the old tank. 

he reservoir was completed on Oct 
12, 1911, and filled for the first time to 
its full depth, on Nov. 11, 1911. No 
leaks whatever have thus far appeared. 
The only precaution to render the reser- 
voir watertight other than that of using 4 
fairly wet concrete which was mixed in 
the proportion of one part of cement t 
two parts of sand and four parts of 34-in 
broken trap rock was to wash the in- 
side of the tank with a semi-liquid ce- 
ment. 

The writer wishes to call attention t 
the comparatively low cost of this work 
An increase in the storage capacity of 
294,000 gal. was obtained at a cost of 
52500, the contract price for this work 
The location of the reservoir on a steep 
mountain slope about 180 ft. above the 
street level, added considerably to the 
cost of hauling the structural material to 
the site, and consequently, to the contract 
price 


4 New Process of Coating tron and 


steel with illoy consisting eniely ot 
] Zz nm «ce sed 1 t- 
nted b Prof. H J. Lohmann, t 
New Y« Cit ind is 1 \ i Loh- 
I Zine With th s tl tal 
lipped bath « dil sul 
1 n the l Zing re 
Ss, to \ ist ile and dirt | 
h ‘ lution composed i 
ind i lzamatil l patent ym- 
| nd \ Lohma itl 
hict tl l th por d 
tle \ h th ! tal 
dried i? 1 ! lter Lhe 
I ela 1 t t | ror cl il 
) | f a tl il 
t Salt t ti uly LO 
The treated m ! sed t 
peratt th ten allo 
wl i f ' oO 
l I \\ l ets 
perati fe § s cl that th 
nalgan i t ! 
leased ) 
tl illoy, thus f 
metal, lud t 
ll oxidiz u 2 
llo 0 1] t 1 
rh x ~ ‘ \ 
reate) ! il n ele- 
lent S tal .o1 
llo ) ) 1 
thus of l 
i | It ] m l 
that I I rf lo 
penetl I f tl 
etal ct ( ne t1 h 
tte! l ! \ ] 
iZ1 Dp I f f this p 
tration 1] tablished 
micro vated sl 
AS ) ] ces S I ad 
rol ) 1 2 1 |e 1 al S 
rt Hill Steel ¢ You tow? 
Ohio s fo t 1} f oa 
pro s ! h ) ] Pr Lol 
mar 


Arata FE 


2. sha aati inane 


- 


















































ENGINEERING NEWS 





Vol. 67, No. 


Le 


The New Kensico Dam 


About fifteen miles beyond New York 
City’s northerly boundary was Lake Ken- 
sico, a small reservoir developed about 
thirty years ago as a part of the water 
supply of the Borough of the Bronx. This 
reservoir lay in the bottom of a large 
basin which is the only available site near 
the city for a great storage and distribu- 
tion reservoir along the Catskill aque- 
duct. Here a capacity of approximately 
40,000,000,000 gal. can be utilized by the 
construction of a great mascnry dam. 
Kensico reservoir will be sufficient to sup- 
ply the city for several weeks without re- 
ceiving water from Catskill impounding 
reservoirs, thus permitting the portion of 
the aqueduct to the north to be cleaned 
or repaired. In the future it will also be- 
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The Kensico reservoir will be 


the main distributing center for 
the 500,000,000 gal. per day water 
supply for the city of New York, 
At this 
site, about 15 miles north of the 


now under construction. 


northern boundaries of the city, 
a storage of forty billion gallons 
will be 
moth masonry dam, described in 
this article. 
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come the center from which other main 
delivery conduits will radiate into the 
metropolitan district. 

Kensico dam will be 1830 ft. long on 
top and its expected maximum height is 
300 ft. above the deepest part of the ex- 
cavation. The top of the dam will be 170 
ft. above the old stream bed, but only 130 
ft. above the surface to which the earth 
will be graded at the completion of the 
work; it will be 15 ft. above water level 
when the reservoir is just full. The 
dam’s minimum thickness at the top will 
be about 28 ft. and its maximum thick- 
ness at the bottom about 230 ft. (Figs. 1 
and 2). Approximately 1,000,000 cu.yd. 
of masonry are required and the excava- 
tions will total a million and a quarter 
yards. Of the masonry the great bulk 
will be cyclopean, with the concrete 
mixed approximately 1:3:6, using local 
sand and gneissoid granite. 

On its upstream side the dam will be 
faced with large, dense, cast concrete 











GENERAL PLAN OF KENSICO DAM AND GROUNDS 


200 ft. 


down stream from new.) 





blocks, similar to those used on the Olive 
Bridge dam, of the Ashokan reservoir, 
farther north on the same water supply. 
Below ground the downstream face will 
be cast against forms in place, while the 
exposed portions will be of granite. 
Owing to its very conspicuous location, 
the dam is to receive architectural treat- 
ment which, while simple and dignified, 
is intended to be commensurate with the 
magnitude and importance of the struc- 
ture. Recognizing the advantages of hav- 
ing an architect’s assistance, a design for 
the downstream face and its connected 
structures was obtained from Messrs. 
York & Sawyer, of New York. To dispose 
of the vast quantity of excavated material 
pleasingly and create a suitable fore- 
ground for the dam a landscanve design 
was obtained from Charles W. Leavitt, 
Jr., of New York. Figs. 1 and 4 show 
the general appearance of the dam and 
its surroundings, as proposed. 

On Dec. 21, 1909, four bids were re- 


ceived for the contract, known as Contract 
No. 9. The lowest bid amounted to 
57,953,050, and was submitted by John C. 
Rodgers, James M. Rodgers and John J. 
Hagerty, to whom the contract was 
awarded. The average of all bids was 
58,888,775. 

Various schemes for a large reservoir 
in this basin, or in part of it, had been 
proposed at several times. When the 
final project was first suggested, a large 
dam just below the old dam was intended 
Very extensive borings, as well as topo- 
graphic surveys, demonstrated that the 
best site for a high masonry dam was a 
few hundred feet upstream from the old 
dam. But this site could not be utilized 
unless substitute water storage could be 
provided for the period of construction. 
However, it was found readily feasible to 
construct two small earth dams_ in 
branches of the main valley, well below 
the future flow level, and thus to create 
two reservoirs of much greater capacity 
than the old one. Careful esimates of 
cost showed that even when the expense 
of the substitute temporary reservoirs and 
pipe line were included, a very large sav- 
ing could be effected by building the dam 
on the upper site, which is the one shown 
in the plan in Fig. 1. 

. Lake Kensico hid a maximum depth 
just back of the old dam of 45 ft.; the 
new dam will raise the water level 110 ft., 
or to elevation 355 above tide. The new 
reservoir will have a water surface of 
3.75 sq.mi. and a very irregular shore 
line about 40 mi. long. New York City 
has acquired 4481 acres altogether, so 
that there will be a park fringe of no 
mean proportions surrounding the new 
reservoir and one very large island within 
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TyPicAL Cross-SECTION OF KEN- 
sico DAM 


Fic. 2. 


it. The flooding of the valley has neces- 
sitated the building of 8.5 mi. of first- 
class highways and the construction of 
three bridges. For economicai as well as 
esthetic reasons, reinforced concrete was 
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the material chosen for all three bridges. 
Two are girders, Bear Gutter bridge hav- 
ing three 38.5-ft. spans and Cranberry 
Brook bridge five exactly similar spans. 
Rye bridge has five segmental arches of 
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Meanwhile the contract had been as- 
signed, and is now in the name of H. S. 
Kerbaugh, Inc., with Beverly R. Value as 
general superintendent and engineer, and 
B. C. Collier as resident engineer. 
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Borings and test pits, aggregating 75 


in number and 3045 ft. in depth were 
made along various lines at the site of 
the dam. Fig. 5 is a profile on the dam 
line showing the borings there. 





Fic. 3. View OF OLD LAKE KENsiIco AFTER DRAINAGE 


(Old dam at left Line of new 


about 135-ft. span. All three bridges are 
nearing completion. Fig. 3 is a view of 
the dam site with the old dam shown to 
the left and the line of the new dam 
directly in front of the camera. 
Contract No. 9 includes all the works 
mentioned. For their construction 10 years 
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dam marked by white post in foreground and track on opposite hill. 


FOUNDATIONS 


At Kensico dam site the rock forma- 
tions are quite similar to those at New 
Croton dam. The axis of the dam lies 
approximately east and west (S. 72° 
02’ E.), with the downstream face south- 


Rusticated Band 


DESIGN 


In designing the cross-section of the 
dam the following bases for computation 
were adopted: Weight of masonry per 
cubic foot, 146 lb.; maximum allowable 
pressure per square foot on masonry at 
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Fic. 4. PROPOSED ARCHITECTURAL TREATMENT OF KENSICO DAM 


was allowed, the first two being allotted 
to the preliminary operations. Work was 
begun Feb. 14, 1909, the substitute reser- 
voirs were ready some time before Sep- 
tember, 1911, and the old reservoir was 
entirely drained between Sept. 9 and 
Sept. 29, 1911, so that excavation of the 
main foundation pit could be begun. 





erly. On the easterly side of the valley 
a sound gneissoid granite merging into 
gneiss is found; on the westerly side the 
rock is a reasonably good schist; between 
these two lies a bed of Inwood limestone, 
some parts of which are almost a mar- 
ble. Along the axis of the dam the lime- 
stone occupies a distance of £90 ft. 


downstream face, 15 tons; at upstream 
face, 20 tons; coefficient of friction, 
masonry on masonry, 0.67; masonry on 
rock, 0.67; ice pressure at full reservoir 
level (elevation of spillway, i.e., 15 ft. 
below top of dam), 23.5 tons per lin. ft. 
of dam; upward water pressure under 
dam, or in any joint, considered as base 
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hydrostatic head at heel or upstream face, 


yn above, equal to two-thirds the 


reducing uniformly to 


downstream 


zero at toe, or 
extreme flood level, 5 
ft. above full reservoir level; resultant of 
thrusts must lie within middle third under 
all assumptions; tensile strength of 


face; 
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masonry not directly taken into account 
in computations. 
The unit weight of masonry used in the 


computations, 2 times the weight of 
water, is much less than the actual, but 
closely agrees with the average total 


density of the dam, allowing for the gal- 
leries, wells and other void spaces within 
the mass of the dam. 

Mathematical investigations of stability 
were made for assumptions: 
(1) Reservoir with water 5 ft. above spill- 
way, i.e., 10 ft. below top of dam, and 
upward water pressure; (2) water at 
full reservoir level, ice thrust and upward 
water pressure. Other combinations of 
and conditions were also consid- 
ered, including ground water and earth 
on the toe of the dam. 

Kensico dam was designed for a factor 
of safety of two under the most unfavora- 
ble condition, which obtained with water 
at normal full reservoir level, ice thrust 
and upward water thrust. Keeping the 
factor of safety against overturning about 
the toe at two made all stresses so moder- 


following 


forces 


te and the coefficient of friction so rea- 


sonable that the limits mentioned in a 
preceding paragraph were approached 

in the highest part of the dam. 
Here the pressure at the upstream face, 


t the base, with reservoir empty, was 
omputed at about 19 tons per sq.ft. (but 
this condition is improbable of realization 
on account of requiring water to be stored 
ir the reservoir before the completion of 
the dam); and the pressure on the down- 
stream face may possibly go as high as 
14 tons per sq.ft., but probably only for a 
length of relatively a few feet, the height 
of section decreasing rapidly in both di- 
rections. liberal 
that the dam will have abundant stability 
even if a surface layer of the 
rendered partially 


compressive 


The cross-section is so 
masonry is 
useless in resisting 
through tempera- 
ture action or deterioration through long- 
continued exposure. Besides, the por- 
tions of the dam in which the highest 
Stress intensities exist are to be thor- 
oughly protected by earth. 
ANALYTICAL COMPUTATIONS 


stresses 


For the 





FIG, 5. 
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analytical 
formulas, 


computations the following 
with modifications for special 
cases, were employed: 

Using symbols and units shown in the 
diagram in Fig. 6, with the following ad- 


ditional premises: 


Lengths in feet. 


Weight of masonry is taken as 
2'3 times weight of water = 
(146 lb. per cu.ft.). 

Horizontal plane joints assumed 
at various convenient eleva- 
tions, or distances below top 
of dam, for purposes of com- 
putation. 

Moments of forces taken about 
intersection of line of actiorf 
of W with joint, the forces 
being represented by their re- 
sultants and considered to act 
in the same vertical plane 


Litreme izter levelin/ 
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A cross-sectional slice of the 
dam 1 ft. thick is used for 
computation and so the forces 
are those acting upon 1 lin. ft. 
of the dam. 

Begin with assumed profiles and 
modify, if necessary. 

The following formulas deter- 
mine the position, under vari- 





BoRINGS ALONG CENTER LINE OF DAM 
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ous assumptions of the inte: 
section of the resultant of t! 
forces acting on the dam wit 
the joint in question. | 
other words they determin 
the pesition of the “line ot 
pressure.” 
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GENERAL EQUATIONS FOR STABILITY 
AGAINST OVERTURNING 
Th + h* y chy __chl 
© 2 © 
y—u) (i ‘)=o 
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Ist Case—Water pressure only, 


water 
at full reservoir level. T = 0. C = O. 
hs h2 
J i= or -:= 
61 Ti 
* h 


2d Case—Water pressure and ice pres- 


sure, water at full reservoir level. C — 0. 
h : 6T +h? 
l 1 ew (627 = &*) of —— 8 
61] I 
6 i 
h 
3d Case—Water pressure and upward 
pressure beneath joint, water at full 
reservoir level. TJ 0. 
h? + cl(37—/l) 
= ———— 
Oo es 2 Ci 
h 
For water at flood level substitute A 


for A. 
4th Case—Water pressure, ice pressure 
and upward pressure. 





6T +h? +cl(gyvy—lD) 
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Modifications of formulas and 
additional formulas were devised by De- 
signing Engineer C. E. Gregory and As- 
sistant Designing Engineers W. M. Smith, 
Sr., and O. L. Brodie. A 


these can be 


these 


statement of 
found in the Proceedings 
of the American Society of Civil Engi- 
March, 1912, and in “Masonry 
by Morrison and Brodie. 

As an independent check graphical 
methods were used. Constructing a 
theoretical profile by mathematical pro- 
cesses was not, however, the only method 


neers, 


Dams,” 


employed. Having a large collection 
of the cross-sections of masonry dams, 
as guides, it was more direct and 


simpler to draw a trial section, test it 
analytically according to the conditions 
for the case in hand and modify this sec- 
tion two or three times. Results of the 
fnal computations are shown in Fig. 7. 
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PROFILE ADOPTED—Fig. 8 shows the 
ross-section adopted, in comparison with 
everal well Known high masonry dams, 
traight in plan. It is, and is intended to 

unquestionably and _ conservatively 
afe, for besides the great value to the 
ity of the stored water, the valley of 

Bronx River below the dam is heavily 
populated, the river flowing through sev- 
-ral large towns and the Borough of the 
Bronx, New York City. 

Stability and security additional to that 
shown by theoretical computations are to 
e obtained through other features of the 
design and the methods of construction. 
Notwithstanding that the dam has been 
designed of ample dimensions to resist 
successfully the worst conceivable con- 
ditions, in its construction every effort 
will be made to obviate undesirable con- 
litions. The foundations are to be car- 
ried down well into sound rock and the 
asonry so keyed into the rock that slid- 
ing will be impossible at the base. Verti- 


1 


cal bonding of the cyclopean masonry, 

1 thoroughgoing precautions to pre- 
vent horizontal joints in the concrete, 
such as the removal of laitance and 
“dead” mortar, will prevent sliding on 
any surface within the masonry. 

EXPANSION JOINTS—Wide temperature 
ranges are inevitable in large masses of 
masonry, built rapidly with portland 
cement. Contraction, with accompanying 
‘racks, must follow, unless controlled. 
After observations on. a number of 
nasonry dams of various ages, it was 
decided to provide expansion (or con- 
traction) joints in the masonry dams of 
the Catskill water-works at intervals of 
approximately 80 ft. In Kensico dam the 
expansion joints are 75 ft. apart in the 
central portion, and 77 and 79 ft. in the 
hillside parts; they do not extend directly 
through the dam, but are tongued and 
grooved as shown in Fig. 10; all faces of 
each joint are vertical and lubricated to 
prevent adhesion of fresh concrete to that 
previously deposited. Near the upstream 
end of each expansion joint an inspection 
well is provided. After the temperature 
changes shall have settled down to their 
normal seasonal range, further resistance 
to the passage of water will be interposed 
by building into the masonry just up- 
stream from the inspection wells the cop- 
per water-stops, as shown in larger detail 
by Fig. 10. Division of the dam into sec- 
tions by the expansion joints permits 
building up one portion somewhat in ad- 
vance of those adjacent, without recourse 
to racks in the masonry. But this prac- 
tice cannot be permitted without restric- 
tion, for when a large new mass of 
masonry is keyed to another mass which 
has had time to cool and contract. stresses 
may be caused in the new mass as it con- 
tracts which may lead to cracks parallel 
to the axis of the dam. 

DRAINAGE SySTEM—Very few masonry 
dams have proved wholly impervious to 
water after being in service a short time. 
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In the Olive Bridge dam and a few 
others of which the writer has knowledge, 
drainage systems have been constructed 
near the upstream face. The method used 
in the Olive Bridge dam was described 
and illustrated in ENGINEERING NEws, 
Aug. 1, 1907, p. 112; that in the Kensico 
dam will be similar, consisting of porous 
concrete blocks with 16-in. diameter nearly 
vertical holes built up in the masonry so 





of the dam. (See plan in Fig. 1.) A rein- 
forced-concrete conduit leads the over- 
flowing water, if any, to the river channel. 
In the valley bottom, this conduit is con- 
nected with a 60-in. waste conduit through 
the lower part of the dam. For the gates 
governing the flow into this waste pipe 
and into the Bronx conduit, supplying a 
portion of the city, small gate chambers 
are to be formed in the dam. Pipes from 


Fic. 7. COMPARATIVE PROFILES OF KENSIC) AND OTHER WELL-KNOWN 
Masonry DAMS 


as to form continuous passages from an 
upper to a lower gallery (shown in Fig. 
9). These passages, or wells, are 12 ft. 
apart, 10 ft. from the upstream face of 
the dam at their tops and 30 ft. at their 
bottoms. Seepage, if any, will be col- 
lected in a gutter in the lower gallery and 
discharged through a transverse drain 
leading out through the downstream face 
of the dam. 

Waste WeiR—The area of the reservoir 
is so great with respect to its natural water- 
shed and the water entering by way of Cats- 
kill aqueduct is under such thorough con- 
trol that a waste weir was scarcely neces- 
sary. However, as a conservative precau- 
tion, a waste weir 50 ft. lone-was provided 
at a convenient gully near the easterly end 


these gate chambers will also supply 
fountains below the dam. 


SPECIFICATIONS 


Naturally the specifications for the 
Kensico dam were written with great 
care, keeping in mind the long term of 
the contract and providing for considera- 
ble variation in the architectural design, 
which had not been finally determined at 
the date of advertising. In addition the 
usual uncertginties and exigencies of a 
great masonry dam had to be covered. 
There are many interesting passages, 
some of which are quoted below. The 
ceneral arrangement of the specification 
sections, based on the items for payment, 
and the scheme of numbering for con- 
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venience of reference are stated in the 
introductory note, which reads as follows: 


Note In numbering the sections of the 
specifications, the decimal system is used, 
the figure before the decimal point indi- 
cating the item number, and the figure 
after the decimal point the serial num- 
ber of the section under the particular 
item Where several items are grouped 
together, as Items 2, 3, 4, 5 and 6, the 
number of the first item of the group is 
placed before the decimal point, as 2.1 
2.2, Deo The general sections have 
no decimal point The relating 
to general requirements particular 
sroup of items have been given the num- 
ber of the item directly before which 
each group is placed, together with the 
letter G, to distinguish them from the 
sections of that item, as 15G.1, 15G.2, ete. 


for masonry, and 16G.1, 16G.2, ete. for 
concrete. 


2.6, etc 
sect 
for a 


1OnsS 


[Inasmuch as this decimal classifica- 
tion has no significance unless the whole 
specification is before the readers, we 


have omitted the decimal designations 
from the following extracts from the 
specifications. Restrictions of column 


width and of typography also prevent an 
exact reproduction of the form of the 
specifications, so the portions given 
should be read only for their contents 
and not for their form.—Ep. ENG. News. ] 

For quick finding the appropriate 
item number is printed in large heavy 
figures on the upper outer corner of 


the page. At the bottom of each 
page the contract number, C—9, ap- 
pears, so that if leaves be cut out, as 


for making up other contracts, they may 
be readily identified. These methods 
lave been used in the Catskill contracts 
from an early date. 

Perhaps one of the most novel features 
is the chapter on cut-stone masonry. In 
this an endeavor was made to reduce to 
orderly statement in the form of specifi- 
cations the rules and practices of the 
stone-cutter’s union, so far as these could 
be learned. Especial attention was given 
to allowances for irregular shaped stones 
and for the cutting of moldings, and for 
similar special work, the purpose being 
to provide items and methods for meas- 
urement and payment which could be ap- 
plied to a considerable variety of shapes 
and surface cutting for which exact draw- 
ings were not available when the contract 
was drawn. 


GENERAL SECTIONS 


ROCK EXCAVATION—Rock shall be 
excavated for the masonry portion of the 
dam to a sufficient depth to secure a 
foundation on sound ledge-rock, free 
seams or other objectionable 


from open ; 
defects. A cutoff trench may _be required 
under the whole or a part of the length 
of the dam. It is the intention to build 
the mascnry against the sides of these 


rock excavations. To preserve these 
sides in the soundest possible condition, 
and to obtain over the whole foundation 
a rock surface free from Open seams or 
cracks, unusual precautions will be re- 
quired in excavating. Rock for the 
foundation may be removed by blasting, 
to the extent directed, with explosives 
of such power and in such quantities and 
positions as will neither crack nor dam- 
age the rock upon or against which the 
masonry is to be built. and whenever, in 


the opinion of the Engineer, further 
blasting is liable to injure the rock upon 
or against which masonry may be built, 
blasting shall be discontinued, and the 


excavating of the rock 
wedging and barring, 
methods. Whenever directed, the method 
of excavating shall be changed from 
blasting to wedging and barring, or from 


continued by 
or other approved 
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wedging and barring to blasting. In 
order not to disturb the rock along the 
sides of the cutoff trench, and to main- 
tain these sides as nearly vertical as 
practicable, channeling or other accept- 
able methods in connection with which 
light charges of explosives may be used 
to the extent permitted, shall be used. 

PREPARATION FOR INSPECTION OF 
ROCK EXCAVATION — Whenever di- 
rected during the progress of rock ex- 
cavation, all dirt and rock which shall 
have been loosened shall be removed 
from designated areas, and the surface 
of the rock shall be cleaned, using steam 
to melt the snow and ice, if necessary. 
The water shall subsequently be removed 
from the depressions so that the whole 
surface of the areas designated can be 
inspected to determine Whether seams or 
other defects exist. 


PREPARATION OF FOUNDA- 


ROCK 


TIONS—The surfaces of rock founda- 
tions shall be left sufficiently rough to 
bond well with the masonry, and, if re- 
quired, shall be cut to rough benches or 
steps. Before any masonry is built on 
or against the rock, the latter shall be 
scrupulously freed from all dirt, gravel, 


boulders, scale, loose fragments, and 
other objectionable substances. Streams 
of water under sufficient pressure, stiff 


brushes hammers 
means shall be 


and other effective 
used to accomplish this 
cleaning Steam-jets shall be used to 
remove thoroughly ice or snow, if any 
be found on the rock When it is desired 
to lay masonry. 

SPE¢ 


TAL PREPARATION 


SURFACES 


OF ROCK 


WORK INCLUDED—The foundation 
of the dam, not including any appur- 
tenant structure, below Elev. 350, shall 
receive special preparation before ma- 
sonry is built thereon Other rock sur- 
faces Where water-tightness is desired, 
may be designated for similar special 
treatment 

DESCRIPTION OF WORK—Rock sur 


faces designated for special 
shall be cleaned as required. 
cavities shall 
by drilling 


preparation 
Seams and 
be traced as far as directed 
holes as required, or by other 


approved means. All such seams and 
cavities shall then be carefully cleaned 
out and filled with concrete, mortar, 


grout or clay. Wherever directed grout 
shall be pumped under such pressures as 
required up to 100 lb. per sq.in., through 


hose or pipe of at least 2 in. inside diam- 
eter, the connection between the hose or 
pipe and the rock being made tight. 


Portions or the whole of the designated 
area shall be plastered with rich mortar, 
if directed. This work, however unusual 
or tedious, shall be done very thoroughly. 


MEASUREMENT AND PAYMENT— 
Each area of rock surface specially pre- 
pared in accordance with the above sec- 


tion shall be measured for payment as 
the number of square yards in the plan 
or horizontal projection of the whole 
area designated in the order, except that 
for areas so prepared on the sides of the 
cutoff trench or a corewall trench, the 
projections on a vertical plane through 


the axis of the trench shall be measured 
as well as the horizontal projections. 
Each such area shall be paid for but 
once, regardless of how many times it 
may have to be gone over in order to 


leave it in a satisfactory condition when 
the masonry is laid. For the special pre- 
paration of rock surfaces the price stip- 
ulated will be paid, which shall cover all 
costs incidental to such work, except the 
drilling of holes, cement and any grount 
or clay forced in under pressure. No 
area designated in any order shall be 
measured as less than 10 sq.yd. 


MASONRY ITEMS 


GENERAL CONDITIONS 


QUIREMENTS 


AND RE- 


DESCRIPTION OF MASONRY—The 
greater part of the dam will be built of 


cyclopean masonry consisting of con- 
crete in which stones of various sizes up 
to the largest that can be conveniently 


handled will be embedded. Concrete 
blocks will be used for facing portions 
of the dam and for other parts of the 
work. Stone will be used for facing the 
exposed portions of the down-stream 
side of the dam, and for structures con- 
nected with the dam. Mass concrete will 
be used for the waste-weir, core-walls, 


gate-chambers, retaining-walls, bridges, 
culverts and other structures or parts 
of structures shown on the drawings or 
otherwise required. Reinforced concrete 
will be used in parts of bridges, gate- 
chambers, conduits and other structures. 

PREPARING FOUNDATIONS FOR 
MASONRY—Before laying masonry of 
any class at a given place, the rock or 








Vol. 67, No. 17 






other foundation, or the masonry pre- 
viously laid shall be properly prepared 
as specified or directed, and, except for 
dry rubble masonry and paving, a bec 


of fresh mortar of the thickness require 

shall be spread over the foundation and 
thoroughly worked into all depressior 

and crevices. No additional paymen 
shall be made for this, it being included 
in the measurement of the masonry it 
connection With which it is used. 


BUILDING FRESH MASONRY ON OLD 


For the proper bonding of fresh ma- 
sonry with that which has set or par 
tially set, such provision shall be mad: 


of steps, dovetails or 


other devices or 
methods as may be ; 


prescribed, Bact 


morning, or whenever fresh and old ma- 
sonry are joined, the contact surfaces of 
the old masonry shall be thorough! 


cleaned, using a stiff brush or other tools 
if required, and a stream of water under 
pressure, and it shall be clean and wet 
but free from pools of water, at the mo- 
ment the fresh masonry is placed. Spe- 
cial efforts shall be made to remove ver) 


thoroughly all laitance, Waste mortar 
and other substances which would pre- 
Vent complete cohesion of the masonry 


throughout the main body of the dam. 

IMPERMEABLE MASONRY — Special 
efforts shall be made to render all classes 
of masonry in the dam, except concrete 
drainage blocks, as dense and imperme- 
able as possible. All joints, except ex- 
pansion joints, shall be thoroughly filled 
With mortar, and in facing masonry they 
shall be finished flush with the neat face 
as the masonry is laid, unless recessed 
joints are ordered. Particular atteniion 
shall be given to the up-stream face 
joints of the dam in order to ob:ain 
Water-tight work. To this end detailed 
directions as to the preparation and 
working of the mortar shall be carefully 
followed. Raking out and repointing the 
joints shall be done only when specially 
directed. If at any time before the final 
completion of the work any face joint 
be found unsatisfactory, it shall be raked 
out to a depth of at least 2 in. and 
pointed, when and as directed, at the ex- 
pense of the Contractor. 


MASONRY TO BE KEPT MOIST— 
Every precaution shall be taken to pre- 
vent concrete from drying, until it shall 


have become so thoroughly set and hard- 
ened that there can be no danger of 
eracking from lack of moisture. Con- 
crete or other masonry, if required, shall 
be kept moist for at least two weeks or 
until covered with earth, unless other- 
wise specified or directed. 

INSPECTION WELLS—In connection 
with the expansion joints in the dam, in- 
spection wells shall be constructed as 
shown on the drawings. These wells 
will not be filled under this contract, but 
may be filled with masonry or other ma- 
terial by the City before the completion 
of the work under this contract. 

COPPER STRIPS IN EXPANSION 
JOINTS OF DAM—A strip of copper shall 
be placed across each expansion joint of 
the dam at the inspection wells, as 
shown on the drawings, to cut off leak- 
age, A portion of the strip shall be 
placed in a groove in the vertical face 
forming one side of the expansion joint, 
and surrounded with concrete or mortar, 
allowing the remainder of the strip to 
project. After the concrete or mortar in 
the groove has set, parts of the project- 
ing strip and portions of the vertical face 


of the masonry shall be coated with hot 
paraffin or other acceptable substance 
to prevent the adhesion of the strip to 


the concrete where it crosses the expan- 
sion joint. Concrete shall then be placed 
and carefully rammed around the _ pro- 
jecting strip on the other side of the 
joint, care being taken to clean thor- 
oughly the uncoated portions of the strip 
before the placing of concrete. Special 
care shall be taken to keep the concrete 
or mortar surrounding the strip, moist 
for such time as may be required. 


STONE FOR MASONRY 
STONES TO BE CLEANED—Stones 


for masonry Wherever used shall be thor- 
oughly cleaned before being brought to 
the place where they are to be used, by 
washing with water under pressure from 


a nozzle, by the use of brushes, or as 
otherwise directed, and shall be satis- 
factorily clean when placed in the ma- 


sonry. Hammers or other too's shall be 
used, if necessary, to remove objection- 
able materials adhering to any stone. 


Stones shall be 
ing in the work. 

STONES FOR CYCLOPEAN MASONRY 

Stones to be used in cyclopean masonry 
shall he sound, clean, strong. insoluble 
and durable, of irregular shapes, but 
without long thin projections, and of 
various sizes, and shall be as large as 
can be economically quarried, trans- 
ported and handled. 


wet at the time of plac- 
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CYCLOPEAN MASONRY 





shall be one having specific form and for each stone shall be those of the least 











more than one required exact dimension. rectangular form which will just inclose 

WORK INCLUDED—Cyclopean  ma- JOINTS AND LAYING — Dimension the neat lines of the stone. , Portions of 
sonry will be used for the greater part stones shall be laid with joints of the dimension stones which project beyond 
of the body of the dam, and shall be widths specified or directed, and_ shall the prescribed lines into the backing ma- 
made of stones embedded in concrete be lowered carefully into beds of mortar sonry wili net be paid for as dimension 
made approximately of one volume of so as not to mar the cxposed faces All stones, but as backing The prices stip- 
ement and nine volumes of aggregates. dimension stones shall be accurately set, ulated for dimension stones in Items 29, 
There shall be as great a proportion as With joints of uniform widths at their 0 and 31 shall include all expenses in- F 
possible, consistent with good work, of faces. All joints shall be completely cidental to drilling holes for anchors ; 
the largest stones that can be economi- filled with mortar and finished flush with nd dowels, laying and protecting the 
allv handled. the faces of the stones as the stones are stones. makine and finishing the joints, 

PLACING—The stone and concrete laid, unfess recessed joints are ordered, and the furnishing of all materials, ex- 
block facing of the dam, where used, except the end joint in copings and such cept cement and metal ordered to be em- 
shall be laid in advance of the cyclopean other joints as directed, which my not bedded in the masonry 

isonry so as to serve as forms for the be filled with mortar, but may be left ia . ts : 5 
latter, but shall not be built to a greatet open to allow for expansion and con- PACK AND a IN r DRESSING Or 
height than is authorized. Wet con- traction Steps shall be given a slight DIMENSION STONES 

rete in suflicient quantities shall be de- camber and pitch, if directed. Dowels, WORK INCLU DEI—The exposed faces 
posited in low places in the work, and anchors and ether metal connections of dimension stones shall be quarry- 
large stones shall be lowered into it im- shall be acceptably cemented into holes faced, bull-pointed, rough-pointed, fine- 
mediately as close together as possible. in the stones where shown on the draw- pointed, or patent-hammered, four, six 
The econerete shall be carried to the ings or directed or eight cuts to the inch, or have rounds, 
work in bottom-dumping buckets, or as CLASSIFICATION Dimension stones moldings, drips or chisel drafts eut in 
otherwise directed. The stones shall be shall be classitied for payment as fol- them as directed eds and joints shall 
jogeled with a bar and otherwise jarred lows be dressed to permit designated widths 
so as to settle well into the concrete, and Class A shall incluGae stones of specific of joints 
the concrete shall be worked with suit- form and dimension, having a thickness GENERAL REQUIREMENTS—In every 
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Fic. 8. MAXIMUM SECTION OF KENSICO DAM SHOWING RESULTS OF INVESTIGATION FOR VARIOUS CONDITIONS 


able tools so as to force the escape of measured back from the neat face less case, face dressing shall be equal in 
entrained air or surplus water, and as- than one-third their least face dimension, quality and appearance to that shown on 
sure the filling with concrete of all and laid with bed joints normal to the’ the model or models erected to establish 


spaces around the large stones. In plac- face of the dam or other structure. a standard. 

ing large stones, care shall be taken to Class B shall include all stones, not QUARRY FACING—Quarry faces shall 
secure as good bonding, both horizon- included in Class A, of specific form and be bold and have the projections directed 
tally and vertically, as may be practic- dimension which require rectangular bevond the arrises. in general not less 
able with this class of masonry. Wher- blocks having a minimum cross-section than 2 in., and not required to exceed 
ever possible, smaller stones shall be of less than 2 sq.ft Sin. They shall be free from lewis holes 
embedded in the concrete between the Class C shall include all stones, not and tool marks, and the arrises shall be 

large stones. The object is to obtain a included in Cless A, cf specific form and pitched to true. well defined lines. 
monolithic mass of stone and concrete, dimension which require rectangular BULL-POINTING sull-pointing may 
containing as large a proportion of stone blocks having a minimum cross-section be required for some of the architectural 
and as impervious to water as it is pos- of 2 sq.ft. or more. members of the dam It shall be a very 
sible to secure. MEASUREMENT AND PAYMENT— bold, coarse and Seto oo In 
seid — a The quantities of dimension stones to be scale with the magnitude of the struc- 
DIMENSION STONES paid ‘for shall be the number of cubic ture It is not intended that more than 
WORK INCLUDED—Dimension stones vards actually placed in the work, meas- the least amount of cutting necessary to 
Will be used for portions of the architec- ured as hereinafter prescribed. In meas- bring the stones to a rough approxima- 


tural features of the dam and apvur-_ uring all dimension stones for payment, tion of the shapes defined by the ideal 
tenant structures. A dimension stone including curbing, the dimensions taken lines shown by the drawings shall be 









































































778 











ENGINEERING NEWS 














Beds and joints larger than 


MEASUREMENT 
FACE 


AND 


AND 
JOINT 


DIMENSION STONES 


EXPOSED 


be 


paid 


for, 


DRESSED 


shall 


be 


the 





% in. 
PAYMENT FOR 
DRESSING OF 


E FACES — The 
quantity of dressing of exposed faces to 


number 


ot 


square feet in the superficial area of the 
finished faces, actually done according to 


the 


| 


drawings 


prescribed 1 
hereinafter 


whic 
than 


For 
ance 


sidered 


and 
of 


h 
1 


the 


Ss, 


by 


the 


an 


with 
sq.ft. 


pur 


as 


would just ir 


FACES 
GULAR 
beve 
moldings 
cations 


ls, 


surface 
which will just inclose the neat lines of 
measured 


the 
men 


batte 


an 


“pose 
exposed 
bounded 
its intersections with the surfaces 
least 


and directions, within 
Gallery fot a Chap 
| 
| } A 
IK” 
rie 


imits, 


specified, 


with 
except 


allowances 


in 


iclose 





area 


of 


the 
RECEDING 
FORM 


‘rs, 


The 
curved 
d faces 


shall 


rectangular 
stone. 


FROM RECTAN- 


allowances 
faces 


be 


entire a 


from 


faces, 
which 


and moldings project, 
cut back so as to recede from the plane 
form 


of 


stone, s 


tas 


toll 


the 


hall 


be 
Ws: 


least 


Faces 


that 


amount to 


the 






as 


less 


measured 
for payment as having an area of 1 sq.ft. 


rea 


of 


_ estimating allow- 
face shall be con- 
by the joint faces 

form which 


all 


sinkages, 
rusti- 
which 


rectangular 


for 
receding 


at 


are 


pay- 
any 


one point 6 in. or more from each of two 


adjacent 


done, so that when viewed at a distance each one shall be known as a member 
of several hundred feet, the general of a molding, except that where curva- 
effect will be a coarse texture with a ture of Whole or part of a molding is 
suggestion of the shapes. Stones shall continuous in one direction through more 
be full and true to shape at their ends, than 90 each portion of 90° curvature, 
and such arrises as are shown on the and such additional remaining part of 
drawings or required shall be properly less than 90° shall, if not over 3 in. wide, 
defined: rustications also shall be truly be considered as a member of a molding. 
sutlined on all sides and at their corners: BEDS AND JOINTS—Beds and joints 
ut between these limits the faces of shall be dressed for distances shown on 
isticated stones may vary from the the drawings or directed, not less than 
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Fic. 9. LONGITUDINAL SECTION THROUGH INSPECTION AND DRAINAGE WELLS 

ideal profile by as much as 1 in. back 1 in. back from the neat face, to surfaces 
and 4 in. beyond, and for other stones by that will permit the designated width of 
as much as 3 in. either way. Arrises joint. No cavities or hollows more than 
and angles between adjoining faces of 6 in. across and % in. deep, and nearer 
stones, Wherever permitted, need not b« than 3 in. to an arris, or whose aggre- 
sharply cut. gate area amounts to more than one- 

FACE DRESSING OTHER THAN quarter of the area of the joint surface, 
QUARRY FACING AND BULL-POINT- will be permitted on stones dressed for 
ING—For the other kinds of dressing, %4-in. joints; for thicker joints cavities 
faces shall be uniform, and without pro- will not be permitted which will inter- 
jections or depressions other than those fere with the proper filling of the joint 
caused by tooling. The arrises and an- with mortar, or which will jeopardize 
gles in rustications and sinkages may the strength of the stone or prevent 
gzenerally be roughly rounded, but all satisfactory setting. Back of the limits 
Others shall be true and well defined, of the dressed joints, the stones may 
and those of copings, steps, sills, jambs, taper not more than one-twelfth of the 
lintels and similar stones, shall be sharp thickness of the finished face for each 
and smooth. The faces of stones which foot of average depth. The entire end 
are to be carved subsequently under joint surfaces of stones, if directed, for 
Other contracts shall project to pre- copings, parapets and similar places, 
scribed distances beyond the arrises. shall be dressed for %-in. joints. Bed 

DRIPS, CHISEL DRAFTS AND and joint surfaces on some stcnes shall 
ROUNDS—A drip, not more than 1 in be dressed for %-in. joints where di- 
wide, shall be cut in such stones as di- rected. Ail other bed and joint surfaces 
rected, A chisel draft, not over 3 in. of dimension stones shall be dressed for 
wide, if ordered, shall be cut on quarry- joints not exceeding 1 in. 
faced stones founds, not over 3 in. CLASSIFICATION — Face end = joint 
in width, and having a curvature of not dressing shall be classified for payment 
more than 90 shall be pointed or pat- as follows, and the prices stipulated shall 
ent-hammered, if and as directed, on the include all expenses incidental to shap- 
exposed edges of dressed stones. ing and dressing the faces and the beds 


MOLDINGS—W here directed, 
i shall have 

t lines and perfect 

them. Fer the purposes of this contract, 
a molding shall mean a continuous face 
shaped into regular longitudinal grooves 
or projections, which form in cross-sec- 
tion, curves, straicht lines or angles 


dimen- 
moldings with 
profiles cut in 


£10%m stones 


raight 


8 


Fic. 10. 


Each molding shall be considered di- 
vided into separate longitudinal faces by 


as 


the straight lines, which in cross-sec- 
tior pass through the points where 
curves begin, end, or reverse in direc- 
tion, or Where lines intersect Where 
two or more such faces are adjoining, 
and no one of them is over 3 in. wide, 


DETAILS OF 


and joints of the stones: 
Quarry-faced work. 
Bull-pointed work. 
Rough-pointed work, 
ing out for carving. 
Fine-pointed work. 
Patent-hammered 
the inch 


including rough- 


work, four cuts to 






Patent-hammered work, six or eight 
cuts to the inch. 

Rounds not more than 3 in. wide. 

Members of moldings not more than 
3 in. wide. 

Drips not more than 1 in. wide. 

Chisel drafts not more than 3 in. wide. 


One-quarter inch beds and joints. 





sides 


of 


the 


least 


rectangular 


rorm shall be measured for payment as 
having an area of twice their actual 
superficial area. All other faces reced- 
ing at any point 1 in. or more from the 
nearest side of the least rectangula 
form, shall be measured for payment as 
having an area one and one-half times 
their actual superficial area. Faces re- 
ceding less than 1 in. from the nearest 
side shall be measured for payment as 


having only their actual superficial area. 
STONES 


POSED 


pose 


d 


sides, 


measurement 


INSPECTION WELLS AND EXPANSION JOINTS 


HAVING 


FACES—W here 


dressed 
each such opposite side 
payment 





for 


faces 


, 


specified, 


on 


tw 


in 


OPPOSITE 
stones 


EX- 


have 


exX- 


) Opposite 
which 


for 
addition 


the actual superficial area 


otherwise shall 


to 





has 
be 


measured for payment as having an are: 
actual 


that for 
not been 
one and 
superficial 
shaped as 
forms, and 
on all sides 


one-quarter 


area, 


columns, 
exposed 


have 
except 


times 
W here 


the 


balusters or 


the 


ends, 


dressed 


o1 


stones 


are 


similar 


on 


faces 


all 
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des and on either or both ends, pay- 
ent for one-quarter of the actual super- 
cial area of the dressed faces will be 

ide in addition to other specified pay- 

nts; portions of such stones having 

crimeters of cross-section, normal to 
ixis, of less than 32 in., shall have 

ir faces measured for payment as 

ough the perimeters of cross-section 
vere 32 in., and an additional payment 
ry one-quarter of the area so measured 

ill be made. 

DRESSED FACES LESS THAN §8 IN. 
Vilbk-—Each dressed face which is less 
than 8 in. in its least dimension and 

ch is not a continuation of a dressed 
nt, and for which measurement for 
vment in addition to that for actual 
iperficial area has not otherwise been 
ecitied, shall be measured for payment 
having a least dimension of § in. 

QUARRY-F ACIN G— Quarry-facing 

iall be measured for payment as the 
rea included within the arrises, disre- 

irding chisel drafts and the projections 
vond the neat lines. 


ROUNDS, DRIPS, CHISEL DRAFTS 
ND MEMBERS OF MOLDINGS — 
rounds, drips, ehisel drafts and members 


moldings shall be measured for pay- 
nt as the actual number of linear feet 
it as directed, this payment being in 
didition to other specified payments 
der the proper item of face dressing. 


ROUGHLY SQUARED STONE MASONRY 


WORK INCLUDED—Roughly squared 
stone masonry may be used for facing 
rtions of the dam, for facing spandrel 
ills and abutments of bridges and at 
ther places. 
GENERAL REQUIREMENTS—Stones 
less otherwise permitted, shall be 
sushlvy squared so as to have nearly 
ctangular faces with approximately 
traight edyzes. The exposed faces of 
tones shall be aceptably bold quarry 
ces, free from lewis holes and _ tool 
irks, With the projections directed; no 
portion of any stone shall project less 
than 1 in., measured normally, beyond 
the face of the mortar joints, and some 
t ef each stene shall project at least 
in. Projections will not be required to 
xceed 12 in. At least 20% of the face 
ea shall be headers extending at least 
ft. back from the neat face; but if any 
ension stones acting as headers be 
t in any area of roughly squared stone 
sonry, they shall be included when 
koning the per cent. of headers. No 
tones shall have exposed faces less than 
sq.ft. in area and at least 50% of the 
«xposed face of such masonry in the dam 
hall consist of stones each having a 
area greater than 6 sq.ft. In gen- 
ral, as many stones as possible shall be 
large as it is practicable to handle. 
Stones shall extend into the dam or other 
tructure to acceptable depths, but in 
eral will not be required to extend 
ore than 2 ft. measured normally from 
he face of the mortar joints. 
BOND—The arrangement of headers 
nd stretchers shall be as directed. The 
ice bond between any two stones shall 
ot be less than one-third the horizontal 
ength of the face of the smaller stone, 
hut vertical joints between stones, Where 
permitted, may be continuous for not 
nore than 6 ft. 
LAYING—AIl stones shall be set so 
that the face of the mortar in the joints 
vill be about 1 in. back from their aver- 





} 


ize edges, or the mortar shall be raked 
ut to a depth of 1 in. and neatly fin- 
shed as the stones are set. The tops of 
hese projecting portions of the stones 
‘hall, as far as practicable, be horizon- 
tol or slope slightly downward so as 
to shed wiuter. Each stone, unless other- 
wise directed, shall be laid upon its long- 
st side in a prepared bed of mortar or 
iortar and spails, in such manner as to 
issure the filling of the bed joint with 
ortar. The end joints shall then be 
cnapletely filled with mortar. No spalls 
shall show upon the face 
JOINTS—-Joints shall average not more 
than 2 in. and nowhere shall be greater 
than 3 in. in width at the face, but they 
will not be required te be less than 1 in 
inv place. All joints shal! be f'n- 
shed in a workmanlike taanner as tne 
tones are laid 
MEASUREMENT AND PAYMENT — 
The quantity of roughly squared stone 
isonry to he paid for shall be the num- 
ber of ecubie vards actually placed in the 
work in accordance with the drawings 
ind directions, measured as having the 
area, ineluding joints but excluding di- 
mension stone headers, if any, within the 
limits ordered, and a depth of 2 ft. from 
the face of the mortar joints, normal to 
the theoretical profile. Portions of 
stones projecting beyond the payment 
line-into the backing masonry will be 
paid for as part of the backing. The 
price stipulated shall include all labor 








and expenses incidental to shaping, fac- 
ing and laying masonry, and furnishing 
all materials except cement 

Kensico dam is being built by the 
Board of Water Supply of the City of 
New York, J. Waldo Smith, chief engi- 
neer; Merritt H. Smith, deputy chief 
engineer. Messrs. John R. Freeman, Wm. 
H. Burr and Frederic P. Stearns advised 
as consulting engineers. Field work is in 
charge of Frank E. Winsor, department 
engineer, Southern Aqueduct Department, 
and Wilson Fitch Smith, division engi- 
neer. The contract and designs were pre- 
pared under the writer’s immediate super- 
vision by Charles E. Gregory, design- 
ing engineer, and H. Lincoln Rogers, 
architect, and Percy C. Barney, principal 
assistant engineer. 








Hypochlorite Sterilization and 
and Typhoid at Kansas 
City, Mo.* 

By WALTER M. Cross* 


Owing to the fact that there have 
always been present in the sedimented 
but otherwise untreated Missouri River 
water, germs whose positively known 
origin and normal habitat is the intestinal 
tract of man and animals, the question 
has been an open one in the minds of 
many sanitary engineers as to whether or 
not the city’s water supply should not be 
unreservedly condemned for drinking pur- 
poses unless it has first been boiled or 
sterilized. Indeed there have. been oc- 
asions when the city chemist has urged 
upon all of the citizens the advisability of 
boiling all river water before drinking it. 

Then to make matters much worse, 
many people began to use the clear and 
sparkling waters that issue in many 
places from springs and that can be 
pumped from wells. These wells and 
springs throughout the settled districts of 
the city, although of very attractive ap- 
pearance, have been almost invariably the 
cause of disease at some time, and in 
most instances are at least ten times as 
badly contaminated as was the river 
water. Thus it happened that the city’s 
water, on account of its questionable 
character, became a possible direct and 
certainly an indirect cause of disease. 

During 1908-9 some experiments were 
made with ozone to determine, if possible, 
some practical method of sterilizing our 
entire water supply, at least as far as the 
destruction of germs likely to become the 
cause of disease, is concerned. These ex- 
periments indicated that although it was 
possible to sterilize to a satisfactory de- 
gree all of the city water, the expense of 
installing and maintaining the apparatus 
would be prohibitive. 

During the early part of the fall of 


*Abstract of a paper presented at the 
annual meeting of the Tllinois Water 
Supply Association. at the University of 
Tllinois, Mar. 5, 6. 1912 


TCity Chemist, Kansas City, Mo. 



























































































1909 the Fire and Water Board of Kan- 
sas City ordered the writer to make a 
tour of inspection of several cities known 
to have the hypochlorite sterilization sys- 
tem in satisfactory operation. It was 
found that the effect was fully as good as 
reported, and that the method of instalia- 
tion of the system was both easy and 
cheap. It was seen that calcium hypo- 
chlorite containing 37° of available 
chlorine, and costing a little over 15'4c., 
was sufficient to treat a million gallons of 
a moderately polluted water. The Fire 
and Water Board then immediately took 
steps to install this system of treatment 
to improve the entire municipal water 
supply of Kansas City. 

In view of the fact that a great many 
cases of typhoid fever are imported and 
that there are still open and being con- 
stantly used numerous springs, wells and 
cisterns known to be contaminated with 
sewage, the result has been all that could 
have been anticipated. During the year 
1910 no specific attempt was made to de- 
stroy pathogenic germs in the municipal 
water supply. During the year 1911 the 
hypochlorite process was used through- 
out the year. Table I shows the number 
of deaths from typhoid fever month by 
month during those years: 


TABLE I—DEATHS FROM TYPHOID 
FEVER AT KANSAS CITY, MO 


Month 1910 1911 
January 17 6 
February 21 f 
March 10 
April S 
May 3 $ 
June . 7 l 
July ' 5 
August S f 
Septembe1 6 3 
Octobe t ‘ 
November } t 
December S ; 

Totals 107 61 


With this great source of danger from 
infection by the municipal water supply 
removed, it is possible for the Health 
Commissioner to so enforce the abandon- 
ment of questionable sources of water 
supply and regulate sanitary conditions 
as to make the occurrence of typhoid 
fever and most intestinal diseases an un- 
common thing in Kansas City 

Table II gives some germ counts on the 
city water supply. showing the improve- 
ment of the water by the hypochlorite 
process: 

TABLE II—GERMS IN1C.C. OF WATER 
AT KANSAS CITY 
Before treatment After treatment 
Clear Hydrant 


qu ndare water at city 
March Pive1 basin hali B. Col 
20) 14,4 ) 1,2¢ 75 " 
91 S000 ”) 70 
23 tof sao 1 ( 
24 5) 58 
95, Ban ( 
97 ) you z 
28 of - 


Overheating Near the South Pole was 


_the unexpected cause for the abandon- 


ment by Capt. Scott, the English ex 
plorer, of his motor-driven sledges. The 


svstem of propulsion (described in the 


technical press early in 1910) proved 
satisfactory, but the air-cooled gasoline 
engines became overheated even at lati- 


tude So! 
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The 


A device which has been introduced re- 
cently for measuring and recording the 
flow of liquids in pipes, and which has 
the special feature of showing and re- 
cording its results on a direct-reading 
chart, is known as the directograph pitom- 
eter. It is used for recording the rate of 
flow as measured by pitot tubes, venturi 
neters, or other devices in which the de- 
sired result is obtained by the measure- 
ment of the difference between two pres- 
As described in this article and 
shown in the accompanying cuts it is de- 
signed for use in connection with a pitot 
tube for measuring the rate of flow in 
water mains. 

The instrument and its connections to 
the main are shown in Fig. 1. The pitot 


Directograph Pitometer 


sures. 


tube is of a standard form, having 
two orifices or pressure openings and 
connected with pressure tubes passing 


through a metal casing of such form and 
length as will permit its insertion into a 
water main through a l-in. opening and 
will allow it to be set at any point across 
diameter of the pipe. These 
pressure tubes are connected by means 
of rubber tubes or pipes to a glass U-tube 
containing a liquid slightly heavier than 
water. Thus they form a good servicea- 
ble indicating flow meter for use in cases 
where a short measurement is de- 
sired on any pipe line. When it is de- 
sired to obtain a continuous record of 
the rate of flow, from which the total out- 
put of any line (as for example a pump- 
ing-station discharge) can be computed, 
the recording device is connected in 
parallel arrangement with the U-tube, as 
shown in Fig. 1. This method of connec- 


the two 


test 































Fic. 2. SECTIONAL ELEVATION OF THE RE- 
CORDING APPARATUS OF THE 


DIRECTOGRAPH PITOMETER 


tion allows the instrument to be used 
either for indicating or recording the-rate 
of flow, and furnishes means for checking 
the adjustment of the recorder. 

The recorder is shown by the sectional 
drawing Fig. 2. It consists of a collapsi- 
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ble metal vox or bellows A, built up of 
flat and corrugated diaphragms. This 
contains a helical spring B, made of 


phosphor-bronze wire, and is inclosed in 
a cylindrical brass case C, 


in such a man- 





Fic. 1. THE DIRECTOGRAPH PITOMETER 
WITH PiITOT TUBE AND CONNECTIONS 
TO RECORDING DEVICE 

W. R. Brown, Inventor, Water Works 
Specialty Co., Chicago; Maker.) 
ner as to form two separate pressure 
chambers. The upper chamber or interior 


of the collapsible box A is connected to 
the upstream or impact orifice of the pitot 
tube by the tube D, and the lower or 
outer chamber is connected to the down- 
stream or trailing orifice by the tube E. 

If there is no flow in the main, the col- 
lapsible box will stand at a normal posi- 
tion of rest, as the pressure in both cham- 
bers will be equal. But if the water in 
the main is in motion, the pressure in the 
upper chamber is greater than in the 


lower chamber and the bellows is ex- 
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motion, and is transmitted through a fric- 
tionless packing gland to a pen arm G. 
This arm carries a pen H, which marks 
on a continuous paper chart, and this is 
counterbalanced by the weight J. 

The chart (Fig. 3) is made in the form 
of a continuous sheet or ribbon and has 
parallel lines indicating feet and frac- 
tional feet of velocity per second. A 
sample of a chart with record is shown 
in Fig. 3, and it will be noted that the 
transverse or hour-divisions are 
curved to agree with the radial movement 
of the marking pen. The mechanism is 
so constructed that the distance traveled 
by the pen is directly proportional to the 
increase in velocity, thus permitting the 
use of a polar planimeter to obtain the 
average rate of flow for any period of time. 
This form of chart is especially desirable, 


lines 


since average rates and therefore total 
amounts for given periods can be ob- 


tained from it with a minimum of office 
work. In fact, where the flow is fairly 
steady, as at many pumping-station out- 
lets, the average rate can be obtained by 
inspection without the use of the planim- 
ever. 

The portability and convenience of in- 
stallation combined with the direct-read- 
ing chart are claimed to make this meter 
specially adapted for the use of the 
water-works engineer, as by its use he 
can determine (1) the distribution of sup- 
ply along the lines of the various feeder 
mains in the system, (2) the velocities 
under which these feeder mains are work- 
ing, (3) the amount of water used in any 
particular section of the distribution sys- 
tem, and (4) the actual output of the 
pumps and consequently the efficiency of 
same. 

In making field surveys, the 2ase with 
which the instrument is installed and the 
small expense involved enable the opera- 
tor to proceed much more rapidly and to 
carry on the investigation to include much 
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Fic. 3. SECTION OF CHART MADE BY THE DIRECTOGRAPH PITOMETER 
Wis., 


20-in. 


record on a 
1911.) 


(This shows a 
noon, July a, 









tended or expanded a distance which is 
dependent upon the amount of difference 
between the pressure in the two cham- 
bers and the resistance of the _ helical 
spring. This thrust is transformed by 
means of rollers and cam F into a rotary 


main 





at Milwaukee, from 3 a.m., till 





smaller limits of territory than he would 
be able to do by the use of meters which 
require cutting into the main and the re- 
sultant permanent installation of the 
“meters or expensive bypass connections. 
Further, the number of meters required 
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to carry on a survey is limited to the 
number of points at which simultaneous 
readings are desired, regardless of the 
size of main, since the same instrument 
can be used on any main, from a 4-in. to 
the largest size in the system. 

When used as a master meter to de- 
termine the output from a pump or other 
source of supply, it offers the same 
advantages as to convenience and cheap- 
ness of installation. When used on a 
pump it can be equipped with a special 
scale attached to the U-tube so calibrated 
is to read in terms of revolutions per 
minute, thus making a convenient indi- 
cating instrument with which to check 
slip of the pump by a very simple com- 
parison of readings on the scale with 
readings of the revolution counter. The 
care of this instrument is much the same 
as that required by any recording gage 
and therefore it can be operated at a sta- 
tion by the engineer or his assistant who 
has charge of the other various gages 
about the plant without additional ex- 
pense of expert trained service. 

This device was designed by W. R. 
Brown, of Chicago, and was tried by him 
with satisfactory results on both pump- 
ing-station and field-survey tests at Mil- 
waukee, Wis., during the past summer. 
Fig. 3 is a reproduction of one of the 
charts obtained during these tests. Pat- 
ents on this invention were obtained by 
the Water Works Specialty Co., 35 So. 
Dearborn St., Chicago, and it is now being 
manufactured by that company. For in- 
formation we are indebted to both this 
cempanv and to Mr. Brown. 





Water-service Connections from the 
street main to the property line of cor 
sumers must be made at the expense of 
Water companies in Idaho, according to 
au decision handed down by the U. 8S 
Supreme Court, on Apr. 1, 1912. The 
Consumers’ Water Co., of Cceur d'Alene, 
Idaho, refused to make a service con- 
nection for Albert L. Hatch unless he 
would comply with the regulations of 
the company by either paying $8.50 for 
the connection or comply. with some 
other regulation designed to recoup the 
company for the expense. Hatch brought 
an action for mandamus in the Idaho 
Supreme Court, which ordered the com- 
pany to make the connection without 
charge and supply water through it at 


its regular monthly rate The company 
appealed to the U. S. Supreme Court, 
with the result just noted. From the 


decision of the higher court it appears 
that the statutes of Idaho, as enacted in 
1887 and revised in 1910, virtually cover 
just such a case as this. Under the ear- 
lier statute the Idaho Supreme Court, as 
cited in the opinion before us, decided in 
favor of a consumer in an apparently 
similar contention in a suit which in- 
volved the Pocatello Water Co. In the 
Ceur d'Alene case the U. S. Supreme 
Court held that the fact that Hatch lived 
on an ungraded street, and that the 
company could not be required to lay 
mains on such streets, had no bearing in 
this case, because the main was already 
laid when Hatch applied for the con- 
nection. 
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Reducing the Boiler Hazard 
By ALeEx. M. Gow* 


One of the largest boiler-inspection 
and insurance companies in the country 
has recently published a_ statement} 
covering a period of 41 years, showing 
the number of boilers insured, inspec- 
tions made, defects discovered, etc. A 
careful study of this report warrants the 
conclusion that the hazard incident to the 
operation of steam boilers has very ma- 
terially decreased in the last 20 years. 

For purposes of comparison, it is need- 
less to go back further than 1890, or a 
period of 21 years, because previous to 
that date there were undoubtedly many 
boilers in service that would be con- 
demned today and in addition we would 
get into an era of lighter pressures. From 
the figures given in the statement certain 
curves have been plotted, shown in Figs. 
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CREASE IN BOILERS INSPECTED AND 
DEFECTS DISCOVERED: 1890-1911 


number of boilers inspected, the defects 
and the dangerous defects reported. Fig. 
2 shows the defects and dangerous de- 
fects for each one thousand boilers in- 
spected. 

While the number of boilers inspected 
has steadily increased from 118,098 in 
1900 to 352,674 in 1911, the number of 
defects reported has increased only from 
115,821 to 164,113 in the same period. 
Inspections are undoubtedly more rigid 
than they were twenty years ago. Never- 
tlieless, in proportion to the number of 
boilers inspected, defects have been re- 
duced by more than one-half. 

More striking still is the reduction in 
dangerous defects. While the number of 
toilers inspected has increased nearly in 
the ratio of 1 to 3, the dangerous defects 
have increased from 9387 to 17,410, or a 


*Assistant Chief Engineer, Oliver Min- 
ing Co., Wolvin Bldg., Duluth, Minn. 

*The Hartford Steam Boiler Inspection 
& Insurance Co., in the ‘“Locomotive” 
for January, 1912. 
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ratio of but 1 to 1.85. In 1890, for each 
1000 boilers inspected, there were 9381 
defects and 79 dangerous defects re- 
ported. In 1911, for each 1000 boilers 
inspected, there were 467 defects and 
only 49 dangerous defects reported. Put- 
ting it another way, in 1910, 98°% of the 
boilers showed defects and 8‘; dangerous 
defects. In 1911 only 47°% showed de- 
fects and only 5‘¢ dangerous defects. 

Of course, the classification of defects 
and dangerous defects is a matter for the 
judgment of the inspectors; but the act- 
ual improvement in conditions is certainly 
better than the figures show, rather than 
worse. It is noticeable, however, that in 
the reduction of dangerous defects there 
has been no improvement for 12 years. 
The curve of dangerous defects in Fig. 2 
is nearly straight for that time. But it is 
probable that increased rigidity of in- 
spection would now class as “dangerous” 
a defect that would not have been so re- 
ported years ago. 

The hump in the curves of defects, 
occurring at about 1900, is curious and 
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Fic. 2. Curves SHOWING DEFECTS AND 
DANGEROUS DEFECTS PER 1000 
BoILers: 1890-1911 


might be taken to indicate an unusual ac- 
tivity on the part of inspectors; and the 
further fact that the curve drops to its 
normal position about 1903 may mean 
that the inspectors dropped back into 
their old ways or that a decided improve- 
ment was effected in the condition of 
the boilers. A more probable explana- 
tion, however, is that the business activity 
about 1900 put into service every availa- 
ble boiler and then crowded them to their 
capacity. With the business reaction of 
1903 boiler plants were fixed up and the 
cripples put out of commission. There is 
little question that industrial hazard 
bears some sort of a direct relation to 
output. When business is booming look 
out for accidents. 

There is so much being said and done 
at present upon the whole subject of 
safety to employees that it is interesting 
to know from data like this that the 
boiler hazard is on the decline. There is 
room, however, for still further improve- 
ment. 
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Thawing Out a Frozen $-in. 
Pipe Sewer at Beloit, Wis. 
By R. R. CALDWELL* 


About Feb. 20, 1912, I was notified by 
a householder that there was something 
wrong with the sewer in his street. A 
plumber who had been called in to in- 
vestigate an apparent stoppage in hi 
house sewer had reported an obstruction 
On going to a man- 
hole 300 ft. below the connection 
I found the intake end of the _ invert 
frozen almost full and the outlet end of 


D 


in the street sewer. 


house 


this invert about half full and frozen. I 
took my sewer rods and found that I 
could get a stream through to the next 
down manhole, 330 ft. distant. The next 
thing was to get a stream the other 
way, which I found somewhat more diffi- 


cult. 

Although my experience on such work 
covers a period of about twenty years 
and includes about all kinds of sewer 
troubles, this was my first experience with 
a Sanitary sewer frozen solid. Like other 
engineers in times of trouble, 1 began to 
do some hard thinking. Happening to 
man sawing wood with a steam 
engine it occurred to me to try steaming 
out the ice. I asked the man if he would 
try the job for me. He said he would be 
very glad to do so. 

I got about 100 ft. of 3¢-in. iron pipe, 
cut into 4-ft. lengths and some rubber 
hose. The pipe was taken down into the 
first manhole, connected to the boiler by 
means of the hose and the steam turned 
on. The boiler was of 12 hp. and we 
started with 80 lb. of steam. I applied 


see a 


the steam to the up end in the manhole 


and thawed out the sewer with the first 
4-ft. length of 3<-in. pipe and put on 
another 4-ft. length and so on until I got 
about 20 to 25 ft. Then the steam con- 
densed and the last 4 ft. went slowly and 
at 25 ft. it was a failure. 

Then I had to resort to thinking again. 
By this time, however, voluntary advice 
was plentiful, for a steam engine in the 
street blowing off steam had attracted a 
crowd, every member of which knew 
just how to solve my problem. Having 
learned by experience to rely upon my 
own wits in such cases, my further think- 
ing hit upon this plan, which brought suc- 
cess. ‘ 

We got 100 ft. of 34-in. steam hose and 
reduced the opening to '% in. at the end. 
We also got 100 ft. of '%x2-in. tire iron 
and wired the hose to the end of it. We 
started the steam and at the same time 
started the tire iron and hose up the 


*City Engineer, Beloit, Wis. 
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FIELD AND OFFICE 


We ran the combination forward 
at the rate of 1'% ft. per minute for about 
60 ft., then it began to slow up. The 
next 10 ft. took 40 minutes; the next 10 
ft. 50 minutes, and at 80 ft. it stopped. 

Thinking was again in order. I finally 
concluded that it would be best to cut a 
hole in the pavement 160 ft. up from our 
start and did so. Our frost was down to 
from 5!2 to 6 ft., and as is generally 
trouble will start with a sewer 
in about the worst place possible, which 
in this case was a newly paved tar-ma- 
cadam street, where the sewer was about 
S ft. deep. 


sewer. 


the case, 


Cutting a hole to the sewer took a long 
time. (Two men could bury one man in 
this under such conditions in about 48 
hours.) We eventually reached the 
cut a hole therein, moved our 
and started down hill with our 
steam, tire iron and the hose. 


sewer, 
engine 


This time we had the best of success. 
The steam heated the water as the ice 
melted and we shoved the hose at the rate 
of 2 ft. per minute on the entire 80 ft. 
We then turned the steam up hill and 
thawed 80 ft., which again seemed to be 
as far as the steam would work. This 
took 55 minutes and carried us to an- 
other manhole. All told, we thawed out 
about 780 ft. in this manner. 

Everything counted in, the job cost on 
an average of about 8c. per ft. The man 
and steam boiler cost us S5 per day for 
four days of eight hours per day, and we 
used about one-fourth of a ton of coal a 
day, at 54 a ton, which was not included 
in the S5 per day. This was the least of 
the expense. Cutting three holes in the 
pavement took two men for four days, at 
$1.75 per day, making a total of S14. 
The material bought for the work cost a 
total of S20 and included hose, iron pipe 
and wood to thaw out the pavement. Alto- 
gether, the total cost was 564, not includ- 
ing portions of four days of my own 
time. We did not keep the boiler going 
continuously. 

The temperature for 20 days before the 
stoppage by ice was reported ranged from 
0° to —20° F. 

The sewer was 8 in. in diameter, laid 
on a 0.4% gradient. It was a sanitary 
sewer with which two catch basins hap- 
pened to be connected and was frozen 
solid for 780 ft. The flushtank at the ex- 
treme upper end was frozen full, as well 
as the water supply to the tank. 

Finally, I cannot see that the sewer 
pipe itself was in any way affected by 
having been frozen solid, but I had no 
means of judging except where the pipe 
was exposed by digging down to it, and 
what I could see at the manholes. 
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Steel-Reinforced Wood Trans- 
mission Line Poles 
By L. W. R. ALLISON* 


The Pacific Light & Power Corpora- 
tion, of Los Angeles, has recently re- 
built a 15,000-volt 10-mile transmission 


line from its power plant at Redondo 
Beach to a substation of the Pacific Elec- 
tric Ry. Co., at Dominguez Junction, to 
provide for the increased power require- 
ments of interurban travel. The main 
line consists of two parallel lines of wood 
poles, two double crossarms to the pole, 
each carrying three 312,000-circ.mil. 
The terminal poles had to be ot 
special design (1) to carry the excep- 
tionally heavy lines, (2) to permit at 
ready entrance to the station at right 
angles to the line, and (3) to prevent in- 
terference of the wires. 


cables. 





seater eee. 
’ 
» SY 
= 1 
ja 
/ re 
<—_— — r 
: or 
To Dominguez  & 
City Che = 
Sub. Sta i 
; ae a 
F 
m. “2 
“Ss 
>; | 
4 c A & 
S 
ENG.NEWS 1S 
| & 
Fia. 1 1§ 
~ 


From 


Four wood poles were used, set stag- 
gered as shown in the accompanying dia- 
gram to permit guying in both directions. 
They were of selected stock 55 ft. long, 
with 15-in. butts and 9-in. tops. Each 
was reinforced for its entire length with 
two 6-in. 8-Ib. steel channels, flanges in- 
ward. The channels were single 55-ft. 
lengths and were fastened to the poles 
ir the field by 34-in. bolts on centers 
varying from 24 in. at the butt to 12 in. 
et the top. Each pole had a single cross- 
arm—a 6-in. 8-Ib. channel 6 ft. long, at 
right angles to the pole reinforcement, 
with the web against the pole, and the 
center 6 in. below the pole top. It was 
held in place by a 3x!4-in. wrought-iron 
strap bolted to the channel through the 
pole at the center and directly to the 


channel at each side 11! in. from the 
ends. Also two regular 26x1'4-in. 
wrought-iron braces were used in the 


usual manner. This is shown in “igs. 2 


and 3. 
The twelve leads from the station 
terminate, three to a pole, on single 


*1353 West 30th St., Los Angeles, Calif, 
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TERMINAL POLES OF A 15,000-VoLT RAILWAY SERVICE LINE; 


REDONDO BEACH, CALI! 


porcelain suspension - type insulators 
paced 3 ft. apart vertically, attached to 
the web of the channel by 5.-in. eye-bolts 
passing through both channels and the 
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Fic. 3. STEEL-Woop CONSTRUCTION: 
TRANSMISSION LINE TERMINAL; 
PACIFIC LIGHT AND POWER 
CORPORATION 


pole, and having the eye welded together 
after the eye of the insulator bolt is in- 
serted. The transmission lines leave the 
¢ ¢ssarms or similar irsulators, but with 
two disks in place of one. 








Lucky Contractors—That the business 
of construction contractors is something 
of a gamble appears to be substantiated 
if a report from Scranton, Penn., is true. 
The building there of a trunk sewer in 
tunnel, 70 ft. below the surface, is said 
to have opened a 6-ft. vein of anthracite. 
The contractors are reported “jubilant.” 





Methods of Patching and 
Repairing Plain and Rein- 
forced Concrete* 


(1) WetT MretTHOD—The surface of the 
old concrete is thoroughly roughened, 
cleaned and drenched with water and 
covered with a cement grout. Then the 
new concrete is mixed to a sloppy con- 
sistency and applied, being held in place 
till set by forms, as required. 

From the reports received it appears 
that many successes and many failures 
have followed this method. Where it has 
been successful, that result probably has 
been due to painstaking care and expense 
being employed in the preliminary clean- 
ing and thorough wetting of the old con- 
crete surfaces before the new concrete is 
applied. 

(2) MopeRATELY Dry METHOD — The 
surface of the old concrete is thoroughly 
roughened, cleaned and drenched with 
water and powdered with cement or 
painted with cement grout—after which 
the new concrete is applied and thor- 
oughly tamped against the old surface 
Generally, such patches are kept moist by 
sprinkling them with water for -several 
days. As to results, the same comment 
applies here as to the wet method. 

(3) DowEL MeTHOD—This is a modifi- 
cation of the two preceding methods and 
is generally used for other than _hori- 
zontal surfaces, although it may be ap- 
plied to the latter. The new concrete 
may have any consistency to meet the 
particular conditions or the ideas of the 
engineer in charge, but usually a fairly 
wet concrete is used. This method in- 
cludes drilling holes and setting dowels 
into the old concrete, with projecting ends 
to engage into the new concrete. Some- 
times steel bars or metal fabric are con- 


*Abstract of the report of the Commit- 
tee on Masonry. presented at the annual 
meeting of the American Railway En- 
gineering Association, at Chicago, Mar. 
19-21 


nected to these dowels to further insure 
permanency of the patch. 
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This method can be made uniformly 
successful, but cannot always be applied. 
Where any considerable mass of new 
concrete is to be connected to old con- 
crete this is the only safe method to 
pursue. 

(4) Wepce MetHop—This method in- 
cludes the cutting out of defective con- 
crete in such a manner as to undercut 
the surrounding good concrete so that 
the new concrete will be held in place, 
when set, by the shape of the binding 
edges of the old concrete. 

The difficulty of undercutting concrete 
SG as to secure such edges is too great to 
make this method applicable in ordinary 
cases, and, except where a considerable 
depth of new concrete is to be put in 
such undercutting could not be success- 
fully done, as concrete cannot be cut si 
as to leave sharp, clean edges. 

(5) CLEANING WITH STEAM—This is a 
method of cleaning surfaces of old con- 
crete preparatory to putting on a patch 
of new, or of cleaning the top of a rough 
concrete floor before applying the “finish 
coat.” he surface of the old concrete 
is brushed as clean as possible with stiff 
brushes and then gone over at least twice 
with a steam jet—-an ordinary piece of 

-in. gas pipe makes a very Satisfactory 
jet nozzle. This short length of pipe is 
connected to a steam hose so that it can 
be readily moved about. 

The steam is supplied by the boilers of 
the mixer or hoisting engines. The steam 
will clean and heat the concrete surface, 
leaving it perfectly dry, so it is important 
to thoroughly drench the surface with 
water after cleaning with steam. In cold 
weather it is found advantageous to use 
hct water. Immediately after the surface 
is thoroughly cleaned and drenched, the 
new concrete is applied. 

Excellent results have followed the use 
of this method of cleaning, but it is essen- 
tial that the surface of the old concrete 
be thoroughly drenched with water after 
using the steam jet; otherwise the new 
concrete will not adhere to the old. 

(6) CLEANING WITH AcipD—This method 
includes washing of the surface of the 
old concrete with a solution of hydro- 
chloric (muriatic) acid (one part acid to 
two parts water), after which the sur- 
face must be carefully and thoroughly 
washed to remove any free acid. 

This is a very commonly applied 
method of cleaning old concrete surfaces 
preparatory to placing new _ concrete 
against them, and by many is considered 
the only safe one to use, especially where 
a “finish coat” is to be put on after the 
concrete base is set. 


CONCLUSIONS 
(1) In all cases the surface to be re- 
paired must first be thoroughly cleaned 
of all loose material, laitance and dust, 
and the clean, rough, sound concrete ex- 
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posed to receive the patch. Probably the 
best method of cleaning is by means of a 
steam jet. 

(2) After cleaning, the surface to be 
repaired must’ be thoroughly saturated 
with water, not simply moistened, but so 
thoroughly drenched that the old concrete 
will not absorb water from the new mor- 
tar or concrete used in patching. If pos- 
sible, the surface should be kept covered 
with water for several hours. 

(3) If the repair or patch is to be 
made on a vertical or sloping surface and 
is not to be more than 11% in, thick, the 
surface of the old concrete, while it is 
still wet, should be spattered or splashed 
with a cement grout, following this imme- 
diately with a fairly stiff plaster coat of 
mortar made of the same proportions of 
cement and sand as was used in the origi- 
nal concrete, but never richer than 1 
cement to 2 sand. This plaster coat 
should not be thicker than '% in. and each 
coat should be forced into the surface, 
but not dragged with a trowel. 

The surface of each coat, except the 
final coat, should be “scratched” to give 
a bond for the next coat. This plastering 
should preferably begin at the top and 
progress downward, and only enough 
time be allowed to permit each coat to re- 
its initial set before the next coat 
is applied. The final coat should be fin- 
ished with a wooden float and only 
enough water used to properly finish the 
surface. This patch should be kept damp 
and protected from sun or frost till fully 
set up. 

(4) If the repair or patch or “finish 
coat” is to be made on a horizontal or 
nearly horizontal surface, the surface of 
the old concrete should be slushed and 
broomed with a thin cement grout, fol- 
lowing this immediately with a wet mor- 
tar made of 1 part cement and 2'» parts 
sand or granite screenings and of the full 
thickness required (not less than ™% in. 
thick, however). When this mortar be- 
gins to take its initial set, it should be 
floated or troweled to such a finish as 
may be desired. 

(5) If the repair or patch is to be 
made on a vertical or sloping face and is 
to be more than 1'% in. thick, it will be 
advisable to embed dowels into the old 
concrete, as deeply as the thickness of 
the proposed patch, and spaced suffici- 
ently close together to firmly anchor the 
patch to the old concrete. The dowels 
must be wedged into the old concrete and 
it will be advisable to fasten wires, metal 
fabric or bars to the dowels, in the case 
of extensive patching, as an additional 
safeguard. The patching may then be 
done with mortar without forms, or with 
wet concrete supported by forms, depend- 
ing upon the thickness and the extent of 
the patch. 

(6) If the repair or patch is to be 
made on a horizontal or nearly horizontal 
face of considerable thickness, dowels 
may be used, or the concrete may simply 
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be reinforced by fabric or bars without 
using dowels—treating the patch as a 
block of masonry. 

(7) Care must be taken not to have 
thin edges on patches. To avoid this, 
it may be necessary to cut out sound con- 
crete around a place to be patched, so 
as to give deep edges to the patch. If 
possible, the edges should be undercut. 


EXAMPLES OF CONCRETE REPAIRING* 


CINCINNATI, HAMILTON & DAYTON Ry. 
——Small imperfections in finish we repair 
with stiff cement grout immediately after 
the removal of the forms. We aim to 
simply fill in small cavities, not by plas- 
tering, but by working the grout into each 
individual cavity, finishing afterward, 
while the grout is green, by rubbing with 
a small block of wood. 

Larger cavities we fill whenever weather 
conditions are favorable. In filling such 
cavities, we aim first of all to thoroughly 
clean the cavity of all loose stone, cement 
and dirt. We are very particular about 
cleaning the cavity, using for the purpose 
a weak solution of acid, if necessary, later 
washing all remaining acid from the 
cavity. We then use 1:2 grout or a lean 
concrete mixture, mixed rather stiff. 

This mixture we are very particular to 
thoroughly mix, that is, if mixing by 
hand, where three turnings would suffice 
for ordinary concrete, we give the ma- 
terial intended for patching some eight or 
a dozen turnings. In depositing this ma- 
terial in the cavity we seldom use any- 
thing resembling a form to retain it in 
place, but put the material in with trowels 
in small layers, thoroughly working it into 
place. If the mixing and depositing is 
thoroughly done, such repairs will be per- 
manent. 

ATCHISON, TOPEKA & SANTA FE Ry.— 
In one small abutment the bridge fore- 
man allowed the weight to be placed upon 
it too soon, when a wedged shaped piece 
of the.abutment broke out with about half 
of the bridge seat as the base, and ex- 
tending down 3 or 4 ft. on the face of 
the abutment, to the point of the wedge. 
The broken face was thoroughly rough- 
ened up, a form built around it and con- 
crete of the same mixture was very thor- 
oughly tamped into position. 

On some reinforced work, the section 
foreman knocked off a part of the form 
in connection with his track work, and in 
doing so knocked off several corners of 
the concrete. We built up forms around 
these and thoroughly tamped in a rich 
mixture of equal amounts of sand and 
cement, and today the break cannot be 
detected. Several concrete steps were re- 
placed several years ago by roughening 
the surface and putting in nails for dowel 
pins. This was thoroughly tamped with 


*Some of the engineers furnishing in- 
formation to the committee stated that 
thev had not obtained satisfactory re- 
sults with any method of patching. We 
give abstracts of only a few of the 
letters. 
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a rich mixture and has never shown any 
signs of failure. 

The secret in patching concrete seems 
to have been in having a rough surface 
to work on, and in thoroughly tamping the 
concrete and putting in dowels or anchors, 
of any kind, wherever possible; also, in 
leaving it in the forms until it was thor- 
oughly set. 

LEHIGH VALLEY R.R.—A double-track 
ribbed abutment, supported by piling, 
broke in two about the center line, and 
opened up a crack about 1!2 in. wide 
(due to settlement and leaning of piling 
in foundation). After movement of pil- 
ing ceased, a V-shaped opening about 12 
in. wide and 6 in. deep was cut in the 
face of the abutment and that opening 
filled with comparatively dry concrete; 
after setting of this concrete, the crack 
was filled with concrete grout. A slight 
crack due to contraction of concrete ap- 
peared along the edges of the V-shaped 
patch, but is of no consequence. The 
patch has been in place about 1! years 
and is giving satisfaction. 

DELAWARE, LACKAWANNA & WESTERN 
R.R.— Where bo. y or porous places occur 
in face, due to improper spading or a leak 
in forms, which allows cement and sand 
to escape, we require voids to be filled 
immediately upon removal of forms with 
cement mortar of same proportions as 
used in the body of concrete and smoothed 
with float. 

One of the worst defects in concrete 
faces, and one which rarely develops 
until some time after the completion of 
the structure and, therefore, is hard to re- 
pair, is caused by the failure to remove 
the sludge which invariably rises to the 
surface of wet concrete and forms a 
slimy coating of variable thickness at the 
end of each day’s work. If this is allowed 
to remain, and the next day’s work de- 
posited thereon, it will later dissolve, 
leaving a more or less ragged line of de- 
markation on the surface. While this is 
inexcusable, it sometimes occurs. We 
then chisel it out in the form of a dove- 
tail, filling with cement mortar and stone 
screenings, taking care that mixture is not 
made too rich; otherwise, there will 
always remain too great a contrast in 
color. This should be floated off with 
wooden float or wire brush so as not to 
leave a glossy finish. We do not depend 
on new concrete adhering to old, but cut 
out the imperfection to sufficient depth 
and dovetail in the patch. 

The only extensive job which we have 
had to contend with was a concrete bridge 
censisting of several 33-ft. arches. The 
concrete in this structure showed signs 
of either poor cement or acid-bearing 
water used in making the concrete, with 
the result that it scaled off in large quan- 
tities every vear. It was an easy matter 
to dig down into the solid concrete, but if 
the solid concrete was exposed for any 
length of time it again would start to de- 
teriorate. The entire structure was fre- 
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paired by covering the same completely 
with 12 to 18 in. of reinforced-concrete, 
the new concrete being bonded to the old 
by a large number of dowel pins, which 
were drilled into the old concrete and 
fastened in a substantial manner. This 
repair job has proved to be very satis- 
factory. To make the work permanent 
the entire outside of the old structure was 
excavated and properly waterproofed. 

New YORK CENTRAL R.R.—In some in- 
stances, the surface of the concrete to be 
repaired has been first roughed up and 
then kept thoroughly saturated with water 
for several hours. Then a coating of 
cement mixed 2:1 is thoroughly troweled 
on and kept moist for a considerable 
period of time. A very good way to keep 
the surface moist is to place several lay- 
ers of burlap on top of the fresh surface 
and keep the burlap soaked with water. 
Where the surface to be repaired is of a 
considerable thickness, 1 in. and up- 
ward, anchor pins are used, spaced abcut 
four to a square foot of surface. This is 
particularly effective where the surface 
is perpendicular. 

In some cases our experience has been 
that about the only successful way to do 
this kind of work is to cut out the old 
work, dovetailing it and putting in anchor 
bolts. Care should be taken to see that 
the old work is roughened up and dove- 
tailed, care being taken to avoid feather 
edging. Also in doing this class of work 
care should be taken to see that the new 
ccncrete is not mixed too soft, as it 
should be of such consistency that it can 
be lightly rammed. In repairing concrete 
work, where netting is used on the outer 
surface, care should be taken to see that 
the old concrete is removed back of the 
netting, so as to get a bond with the net- 
ting. Ordinarily the methods of patching 
and repairing as outlined above have 
been successful. 

ILLINOIS CENTRAL R.R.-—Our practice 
in patching small surfaces is as follows: 
A mortar is made up with the same pro- 
portions of cement and sand as has been 
used in the concrete which is to be 
patched. This mortar is quite stiff and 
considerable pressure is used in applying 
it to the cavity, which is first cleaned and 
thoroughly wet. After the mortar has 
partially set the surplus is rubbed off 
with a wooden float, leaving the surface 
of the patch flush with the surface of the 
wall. To lighten the patch and make it 
as near the color of the old work as pos- 
sible, a small quantity of lime paste is 
added to the mortar. Where there are 
deep cavities, it is sometimes necessary to 
partly fill them and after the mortar has 
set make a second application. 

CuHicaco & NORTHWESTERN Ry.—In 
several cases, horizontal surfaces (especi- 
ally bridge seats) have been damaged by 
frost, to a depth of 4 to 8 in. After re- 
moving the frozen and spoiled concrete, 
we chipped the surface down to a nearly 
uniform level, equal to the deepest frozen 
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spot. In one case, the entire bridge seat 
of a three-track bridge had been severely 
damaged by frost. We placed dowel pins 
in squares of 2 ft., securely anchoring 
them in the sound concrete, then care- 
fully and thoroughly cleaned and washed 
off the entire surface and placed new 
concrete. 

During the past three years, we have 
successfully jacketed with concrete, old 
masonry which had badly deteriorated. 
The method pursued was the use of hook 
dowel pins and expanded metal, the jack- 
ets varying from 10 to 14 in. thick. We 
took great care to remove all deteriorated 
and loose portions of masonry, cleaning 
out joints, etc., and have been entirely 
successful in securing a perfect adhesion 
of concrete jackets to the old masonry; 
so much so, indeed, that we are gradually 
treating all our more or less deteriorated 
masonry of bridges on the Iowa Division 
in this manner. We have, unfortunately, 
a great deal of poor stone in bridge 
masonry. Some years ago there had 
been a great many back walls of bridges 
built up with 4 to 8 in. of concrete on 
top of cld masonry, on account of track 
being raised by ballasting. In all of these 
cases no dowels were used and the 
method proved a failure. 

MississipPI RIVER & BONNE TERRE Ry. 
—In building a deck girder bridge, the 
abutments were found to be 2 ft. too far 
apart. the abutments were both on solid 
rock, so there was no danger from uneven 
settlement and a 2-ft. slab was patched 
on as follows: The face of one of the 
abutments was scabbled until thoroughly 
roughened. Holes 1! > to 2 in. diameter 
were drilled in the roughened face 12 to 
18 in. deep and an area to a hole of 1% 
to 2 sq.ft. They were not drilled in rows 
or to line, but irregular and promiscu- 
ously. Bolts of 1'4-in. iron with swelled 
end and split, with wedges, were driven 
into these holes, not tight enough to dam- 
age the old concrete, but firmly enough 
so they could not be pulled out. These 
bolts were carefully grouted, leaving the 
ends sticking out 12 to 22 in. The form 
was then built and concrete of the same 
proportions as the abutments was filled in 
and in course of a couple of months the 
girder was put in place. The end of the 
girder, 64 ft. long, rested on this patch 
which on one end of abutment is about 7 
ft. high and other end 10 ft. or more. 
The work has been done between eight 
and nine years, and no sign of separation 
has shown. 

CHICAGO, BURLINGTON & QuINcy R.R. 

The old concrete is thoroughly cleaned 
and wetted and about '% in. of mortar put 
on. When this has set enough to become 
stiff the surface is roughened’ with the 
point of a trowel and another layer of 
similar thickness put on; this is contin- 
ued until the hole is filled, the surface 
being finished flush with the old concrete. 
We have patched holes 3 and 4 in. deep 
and with an area of 2 or 3 sq.ft. success- 


fully. Some of this work has stood for 
three years without signs of trouble. We 
have not succeeded in making patches 
less than 1!4 in. thick stick, as the mortar 
cracks and scales off. 

PHILADELPHIA & READING Ry. The 
first thing done is to scrape or pick off 
thoroughly all loose portions of concrete. 
The damaged face is then roughened up 
and holes 6 in. deep drilled therein, 
spaced about 2 ft. apart. The diameter of 
each hole is roughly 4 in. and the outline 
is made irregular. Enough of the old 
work is removed so that the new coat will 
have a minimum depth of 1 in. Along 
the perimeter of the damaged surface, the 
concrete is cut out to a depth of 2 in. with 
a slight overhang so that the old concrete 
will tend to lock in the new. The dam- 
aged surface is then brushed with a 1:1 
cement wash. 

Commencing at the extreme lowest point 
of the work the form is then built up | 
ft. at a time so that each filling can be 
thoroughly tamped. A mixture of 1 
cement to 2 fine sharp sand is used in the 
actual work of restoring the surface. 
After the material has set and the form 
been removed, the surface is again wet- 
ted and treated to a 1:2 cement wash. 
This is a refinement, however, and is only 
employed where the maximum of neat 
finish is required. For ordinary railway 
work, we have not found it necessary 
except in cases where the boards used in 
the forms were rough and warped. 





An Improvised Hand-Power 
Pile Driver 


The pile-driver shown in the accom- 
panying figure is a simply made frame 
which may readily be attached to any der- 
rick and used to operate by hand power, 
if necessary, a hammer weighing from 





A DEVICE FOR DRIVING LIGHT SHEET- 
PILING 


300 to 500 Ib. For sea-wall construction, 
for instance, it has been found very effec- 
tive in driving the light sheet piles, par- 
ticularly as it can be easily detached from 
the derrick, leaving that immediately 
available for use in lifting the rubble 
masonry into position. In ordinary soft 
earth requiring piles, sheeting up to 20 
ft. in length may be driven with this ma- 
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chine by hand power. We are indebted 
to G. L. Bilderbeck, Civil Engineer and 
Supt. of Construction, U. S. War Dept., 


New London, Conn., for the drawing 
from which our cut was made. 
Stresses in Rivets of Standard 


Beam-Connection Angles 


By JACOB FRIEDLAND* 


had occasion to 
for beams spanning 
between long and shallow girders. These 
girders were subject to considerable rela- 
tive deflection, and an_ investigation 
showed that it was unsafe to use any of 
the standard connecting angles given in 
the several handbooks. The investigation 
also brought out some interesting results 
with regard to the stresses in the rivets 
cf the same connecting angles. 
results, together with the method of 
riving at them, are here presented. 
For brevity, the legs of the connecting 


writer 
connections 


Recently the 


design 


hese 


ar- 


angles adjacent to the beam will be 
called the “beam legs’; the others are 


The rivets are 
and the “girder 


called the “girder legs.” 
called the ‘“‘beam rivets,” 
rivets,” respectively. 

The usual method of procedure 1s to 
design the beam in bending, considered 
as simply supported, and to use where 
feasible the standard angles for connect- 
ing with girders. Attachment by angles 
introduces negative moments at the 
points of support. But as the maximum 
negative moment for a beam rigidly fixed 


ph |* 
at the ends is for a uniform ioad, 
ri : : 
and —_ for a concentration in the mid- 
b]- j 
die—less than the figured — and 
+ 


respectively-—the beam is safe in bending. 
As a 


matter of fact, the ends are not 
rigidly fixed, and hence the real maxi- 
mum bending in the beam lies between 


the given values. 

The actual negative bending moment at 
the connection is reduced by the flexi- 
bility of the connecting angles, and is re- 
sisted by the moment couple made up 
of the pressure of the lower part of the 
angles against the girder web, and the 
pull the rivet heads of the girder 
rivets above a certain point. These hori- 
zontal are, in turn, transmitted 
to the beam rivets as shears on the lat- 
These be 
dangerously high in the usual con- 
nections, lying near the elastic limit of 
steel, and certainly very much above the 
unit-stresses allowed by any _ specifica- 
tions. The direct pull on the girder-rivet 
heads is, in fact, prohibited by all speci- 
fications. 


on 


stresses 


ter. will shown, 


are 


stresses, as 


The notation used refers to Figs. 1 
and 2: 
*664 East 170th St.. New York City. 
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a Distance between rivets along 
gage line; 

( Distance between gage line of 
beam rivets and back to 
angles; 

d= Distance from the bottom of 


line above which 

compression takes place, 
i.e., to the neutral axis (called 
N.A. in what follows), of the 
connecting system; 

‘ Distance from N.A. to the first 
girder rivet taking tension; 
Thickness of the 
angle; 


angles to a 


no 


connection 


K 


Extreme-fiber stress in com- 


pression on the lowest part of 
the angles; 

I Pull on the 
the N.A.; 

B= Angle between the upper part 
of the back of the distorted 
angle and a vertical line 
the inclination of the end of 


first rivet above 





ric, 1. BEAM-CONNECTION 
DISTORTED BY BENDING 


( EXAGGERATED) 


SHAPE O} 
ANGLES AS 


OF BEAM 


the beam below a _ horizontal 
line; 

Moment of inertia of a Section 
of length a of the outstand- 
ing leg s ; 

12 


I = Moment of inertia of the beam; 
Horizontal distance that the 
point F, opposite the first ten- 
sion rivet, moves, when the 
angle is distorted. 
The assumed mode of distortion of the 
connecting angles is shown in Fig. 1. 
The tension above the N.A., taken by the 
girder rivets only, stretches them, and 
also bends the girder leg, which acts like 
the half of a beam fixed at the ends with 
a concentrated load r at the middle. This 
is due to the fact that the outstanding 
leg of the angle is forced to lie flat 
against the web of the girder by the grip 
of the rivet. 
The horizontal deflections of points on 
the gage line from their undeflected pesi- 
tions vary as their distances from the 
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N.A. 


above 


Each connecting angle is divide 
the N.A. into as many horizonta 
Strips of breadth a as there are girde: 
rivets, and the stress and strain in eac! 
of these strips is considered uniform. 


The deflection 5 on the tension side 
consists of (1) an elongation of the 
rivet, assumed 1'4 in. long and 3; in 
2 [Kr 
diameter 2 (2) the de 


06X8X E’ 
flection of the girder leg of the connec- 
—. = “hg (3) the 
Ei (5) and th 


elongation of the beam leg between the 
beam rivet and the back of the angle 


re 


tion angle 


atk’ 

Below the N.A. the compression acts 
over the length d, the intensity increas- 
ing with the distance below the N.A. 
The deflection at the bottom of the 

Ke 
angles rE’ 


The N.A., i.e. the line above which 
the girder-rivet heads tend to be pulled 
in the 


off, is located as of a rein- 


case 





Fic. 2. DIAGRAM OF MOMENT FORCES AT 


BACK OF BEAM-CONNECTION 


forced-concrete beam, by the conditions 
that the deflection of any point on the 
end of the beam from its undeflected 
position varies as the distance of that 
point from the N.A., and that the sum of 
the tensions on the rivet heads equals the 
total compression on the beam legs below 
the N.A. Hence, 
K ¢ y c\3 I s ( 

+ dtE & - i5) * iT x08 a 


and, 
dk ’ 


=- [vr +(xrta)+ + | 
2 i 


r+(n—1 


where n 
sion. 


the number of rivets in ten- 


I, 
IN 


These equations give the values of 


, 
and x, which are independent of the act- 
ual value of the end moment. 

The actual value of r is obtained from 
the end moment, and that in turn depends 
upon the length and moment of inertia of 
the beam and upon the method of load- 
ing. The case of a uniformly loaded 
beam is assumed in what follows, but 
centrai and other loads might be assumed. 
Ir fact the subsequent analysis is dis- 
tinct from what precedes. But in order 
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No \c- 
ol tive 
Con- fri riv- 
nee- ets nets 1n 
tion each gir- 
angle leg der = d, ir 
- IX 4X77 6 a» 2.62 
IS in. 
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[ IX 4x G5 
15 in. 
ong 
1 ix-tx 7 t 2.195 
lou 
iOong 
I OX4X | lL. 40 
LO in 
long 
Six rivets Int heam | 


show 


the rivets under the 


1ave been taken. Using 


Pa hb 
: : = M+ . (lz 


EI: 


here M is the end moment, unknown as 


et. By integration we get 


the 


El 2 =M:z4 (= — 
When z G18, 

ly 6 

' ‘a oe \ 


\t the center of the span / 
1orizontal, hence 


1} I | Vl p | 
ee ts \& a2 
6 El 
= \ Lp 
pi? 
Now, ‘—_ ig the end moment 
I2 
beam fixed at the end, and 
loaded, and the equation shows that this 
> 6 


4 


) 


at the connecticn angle, 


Load, 


the 


moment is diminished by = 


quantity which varies directly with the 
5 
flexibility of the angle : and the rigidity 


of the beam EI, and inversely with the 
In other words, for 
connecting 


length of the beam. 


stiff, short beams, and light 


engles in which the gage 


of the 

between the outstanding legs is great, the 

decrease in the end moment is great. 
The bending moment of the forces on 


uniformly 


il 


LSoOO 
6,390 
2,550 
1,432 


3S10 


rPABLE 
Compute 
I 

ke id, 
20 } 
> | 
iy 4 
Is 3, 
24 

‘2 

IS 

24 

L2 

) 1! 


what stresses are generated in 
conditions 
nended in the steel handbooks, uniformly 
aded beams, loaded to a fiber stress of 
14,000 Ib. per sq.in. if simply supported 
familiar 
textbook notation we have for the equa- 
tion of the elastic curve of such a beam 


beain 


the connecting angles is given by 


(x + 


V/ ng Pe 


Lx 


~ 
(x 4 


thev act. 


(3) and (4) we get 
5 E] prep ( 
\ l 12 ) 






(2 — 1) yt r 


1)32 
K 


a 


| 


Twice the bracket is taken, since there 
are two angles with two sets of rivets, 
while there is only one beam upon which 
The moment is negative. 


for loads causing 14,000 It 


End re- 


per action, 


67.800 
10,500 
2,500 
15,100 
30,300 
2? 600 
38,350 
22 900 
17,200 
22,900 
13,750 
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PF STRESSES IN STANDARD BI 


», per sq.in, fiber stress in beam 













AM-CONNECTION ANGLES 


, lor various span 





Moment Momet Stress°s in bea 
pl? Fixture Eeeent. on girder Stresses in girder 1 oO un I ts, double 
- moment, moment, rivets, pulls on heads, lb. pert wv bearing 
12 in.-lh in.-l'> in.-lt ; ; y 
1,623,000 536,000 152,000 688,000 10,200 7.480 S650 S580 L380) BSN 4.006 18.200) 10.900 | 
1,623,000 730,000 91,100 $21,100 12,200 9,520 6890 4500 1650 638,900 30,500 18.300 6100 
1,623,000 968,000 50,600 1,018,600 15,100 LL,SOO S520 5300 2040 SLT 400 44.900 26.800 SOGO 
1,092,000 367,500 102.000 169,500 9.800 7.200 4590 2000 265,500 17.850 8.925 
1,992,000 471,000 iS, 100 539,100 11.200 8.250 52S0 2290 102.900 WO 13.500 
1,092 000 549,000 51,000 600,000 12,520 9.200 SS9O 2550 L9S,000 33,200 16,600 
940,000 404,500 86,000 190,500 9,360 6.890 4400 1910 21,100 10,550 
910,000 499,000 51,500 550,500 11,410 S410 S380 2550 : 29,900 14,900 
940,000 564,000 58.600 602 600 12,520 9,200 5900 2550 Say 39,000 17,500 
550,000 166,500 77,200 243 700 8.710 5,700 2.750 SO 300 5.800 1.780 
550,000 220.900 16,400 266.400 10.200 6,670 3200 173,600 L300 5, 150 


, xX and 


\ ; 
(1) and the substitution of 
these values in (5) gives the value of r, 
i.e., the pull on the first girder rivet above 
the N.A. The stress in the other rivets 
varies as their distances from the N.A. 
The moment M, found above, also pro- 
duces shearing stresses in the beam 
rivets. For the latter the N.A. is located 
through the center of gravity of the 
group of beam rivets, and the stresses 
are found on the assumptions that the 
rivet shear varies as the radial distance 
of the rivet from the center of gravity of 
the group and is perpendicular to that 
radius, and that the sum of the moments 


Since are known from equa- 


(2), 


tions 


of the rivet shears about the N.A. is 
equal to the moment at the end of the 
beam. 

In addition to the bending moment 


which comes from the partial fixedness 
of the beam end, and which is therefore 
called “fixture moment,” there is a mo- 
ment on the connecting system due to the 
fact that the end reaction has a lever arm 
equal to the distance between the centers 
of gravity of the groups of beam rivets 


and girder rivets respectively. This is 
called “eccentricity moment,” and is to 


be added to the moment which tends to 
pull the heads off the girder rivets, and 
is to be deducted from the moment which 
tends to shear the beam rivets. 

The stresses found from the moments 
mentioned are to be combined, vectorially 
where necessary, with the actual shear- 
ing forces as ordinarily computed. The 
latter have been entirely neelected in 
what follows, and may be added by any- 
body thinks the rivets have not 
enough work to do to stand up under the 
moment stresses. 

In the preceding analysis no account 
has been taken of the distortion or vield- 
ing of the girder web; hence it applies 
Strictly only to the connections of similar 
beams which are framed onposite each 
other and loaded so as to produce equal 
end moments at the connections. It will 
also apply to beams which are framed 
into rigid columns, or into girders stif- 
fened against lateral distortion. Even in 
the case of beams framed only on one 
side of a girder, the direct pull on the 
rivet heads is excessive. 

ExAMPLE—A 20-in. I-beam, 65 Ib., 18 


who 





_—_— 


loaded with 3375 Ib. 
having two 4x4x /y-in. 
angles 15 in. long, with five 
in each leg (upset to in.) and 1!4 in. 
long in the girder all as given 
in the “Carnegie Handbook”—will be 


ft. long, 
and 


per lin.ft., 
connecting 
,-in. rivets 


legs 


worked out. Here, a 3 in., c 2 
in. f in: J 1169.6. The sclu- 
tion of equations (1) and (2) gives 
% 2.305 in. below the second rivet 
K 7 
from the bottom, — 10.92, 4/ 
? 


65.76 r. Substituting these values 
equation (5), we get, 
r X 65.76 1169. 3375 X18 X18 
5 IS x on he I2 
} 
- O05 5.305 s 
5 J 
or 
r= 20S ik. 
r 1630 Ib., 
r 7250 Ib., 
r, = 9850 Ib, 
These are pulls on the rivet heads, some- 
what eccentric. 
The end moment has been reduced 
from e 1,092,000 in.Ib. to 470,000 


in.lb., by the flexibility of the connection 

The reaction of 30,300 lb., with a lever- 
arm of about 2'4 in., gives an eccentricity 
moment of 68,100 in.lb., or about 14 
additional, making the rivet stresses in 
the girder leg 11,300, 8300, 5300 and 
2300 lb., respectively. 

The center of gravity of the beam 
rivets passes through the middle rivet of 
the group, which is not stressed by the 


moments. The total bending to be taken 
care of by them = 470,000 — 68,000 
in.lb. 102,000 in.lb., which by the 


method outlined above produces stresses 
in the outermost and the adjacent rivet 
of 27,000 Ib. and 13,700 Ib., respectively 
—a double shear or a bearing stress, but 
evidently large enough for both and 
“some to spare.” according to specifica- 
tions. The direct shear, acting at right 
angles to the moment stresses in this 
case, is to be combined vectorially with 
the above. 

In the accompanying table are given 
the results of computations for Carnegie 
standard connections, and for loads which 
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would produce a fiber stress of 14,000 
lb. per sq.in. in simply supported beams. 
Some of the Cambria connections have 
been worked out, and the stresses are of 
about the same magnitude. It is to be 
noted that the rivets are 34 in. diameter, 
and that the stresses are per rivet, and 
not per square inch of metal. 

The writer has not been very ‘success- 
ful in getting information about tests on 
connecting angles. The articles on p. 
318, Vol. I, 1895, and on pp. 43 and 203, 
Vol. II, 1898, ENG. News, to which he 
has been referred, deal only with simple 
connections for the smallest beams, hav- 
ing one girder rivet and two beam rivets, 
and concern themselves with the effects 
of the eccentricity moment, i.e., with the 
least important of the two end moments. 

The method of failure of a steel-frame 
building in St. Louis, destroyed by a 
cyclone, and described in Vol. XXXVII of 
the Transactions of the American Society 
of Civil Engineers, is worthless as a cri- 
terion for stresses. But the description 
contains a picture of a connecting angle, 
with some of the rivets that failed, which 
seems to justify the assumption of the 
distortion which a connecting angle suf- 
fers under stress. 

Until the correctness or incorrectness 
of the stresses in the accompanying table 
is established by tests it would seem 
proper to use some other form of con- 
nection for beams where the maximum 
loads are quickly and frequently applied, 
i.e., some form of shelf or hinge, which 
does away with the fixture moment. 

In making tests on connecting angles 
it is not necessary to use full-size mem- 
bers. The correctness of the assump- 
tions can be demonstrated by careful mi- 
crometer work on smaller angles and 
beams, having an arrangement of rivets 
similar to that in full-size members. The 
simplest test consists in loading the end 
of an I-beam, cantilevered out from some 
rigid support to which it is connected by 
a standard angle. 

If the advantage of stiffness of struc- 
ture resulting from rigid connections is 
desired, the stresses should be calculated 
and a proper form of connection should 
be used. 





Instructions to Young Engin- 
eers on Highway and 
Bridge Work 


In its work of building roads and high- 
way bridges, the State Highway Commis- 
sion of Illinois employs a number of 
young engineers, and as these positions 
are under civil service, it is possible to 
build up and develop a staff of men ex- 
perienced in this line of work. For the 
use of these assistants a manual of in- 
structions to engineers has been issued 
recently by the Highway Commission 
(Arthur N. Johnson, State Highway Engi- 
neer, Springfield, Ill.). Extracts from the 
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general instructions may prove suggestive 
to others: 


While in the employ of the Illinois 
Highwey Commission you are expected 
to accomplish two things: 1, well exe- 
euted work, and 2, the coéperation and 


support of the people of the community 
in which the work is situated. One is as 
important as the other You must bear 
in mind that yvour actions will govern 
the opinion the local people will form, 
not only of the piece of work in hand, 
but of the whole conduct of the depart- 
ment. You should, therefore, see to it 
that this opinion is favorable in so far 
as strict attention to your work, and 
a business-like, courteous manner on 


your part can form such an impression. 

Always give courteous attention and 
consideration to all inquiries for infor- 
mation and should questions be asked 
on any point about which your instruc- 
tions forbid your giving such informa- 
tion, explain the situation, stating that 
you will be glad to refer the question 
to the office if so desired If questions 
are asked you on matters about which 
vou are in doubt, say so frankly. but add 
that vou think you will be able to secure 


the information 

If the plan of the work or the methods 
required by the specifications are at all 
in question, you may explain that these 
are a part of your instructions which 
you have no authority to change, and 
moreover, that they are based on wide 
experience in such work and may 
confidently be expected to produce good 
results 

If at any time verbal instructions are 
given you by any engineer in charge of 
work, which modify any written instruc- 
tions that vou may have at hand, or the 
specifications and plans as they are al- 
ready drawn up, demand of the engineer 
giving you such instructions that he 
make them in writing, and you should 
immediately forward a copy of these 
instructions to the office. Otherwise, if 
you make any change in the plans or 
your written orders, you will be consid- 
ered responsible and held as having vio- 
lated your instructions. 

You should make no estimates in the 
field If estimates are called for, you 
should state that it is a practice of the 
office that all such be checked before 
they are given out, and that your in- 
structions require that you forward the 
data you have in hand to the office. 

In your dealings with contractors, keep 
in mind the fact vou are on the work 
to see that it is done and materials fur- 
nished in accordance with the specifica- 


tions. Usually the specifications will de- 
scribe the result desired If this is the 
case, then the contractor is at liberty to 


as to the methods 

you are 
not 
may so 


the 


exercise his judgment 
he will pursue. If 
methods will 
desired, you 


convinced 

the 
inform 

office 


such produce re- 


the 
imme- 


sults 


contractor and advise 
diately 
You 


tractors more or 


doubtless will come con- 
less inexperienced with 
the particular kind of work in hand, and 
if they advice in the 
matter, you may give them such sugges- 
tions as may know will give 
factory results in an economical manner. 

Tt is an unfortunate fact that you will 
find a few contractors who will endeavor 
just how far from the specifica- 
tions thev can go, and it is well to make 
it plain at the beginning that nothing 
but good work will be accepted. On the 
other hand, you will find the average 
contractor desires to do a creditable 


across 


care to have your 


you satis- 


to see 
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piece of work, and under these 


circum- 
stances, if you do your work properly 
there will be no question as to the re- 
sults. 

You should be no more exacting of 
contractor because he will secure 
profit from his work than if he has un 
dertaken the work at a loss: but the fac: 
that he is doing the work at a loss du: 
not justify you in permitting any inferio; 
work or materials. 








Topographical Surveys for a 
Large Irrigation Project 
in Southern Alberta 
By Percy SCHUTTE* 

The 400,000-acre tract of the Southern 
Alberta Land Co., Ltd., lies between Cal- 
gary and Medicine Hat and is adjacent to 
and south of the great 3,000,000-acre 
tract of the Canadian Pacific Ry. For the 
most part it is composed of a rolling 
prairie, but the rivers are from 200 to 
300 ft. below the bench lands and are 
bounded on either side by steep banks, 
interrupted occasionally by a mile or two 

of river flats. 

The tract is divided naturally into three 
districts, as shown on the accompanying 
map; that lying to the immediate west of 
the Bow River, that lying ‘to the immedi- 
ate east of the river, and that surround- 
ing the company’s townsite of Suffield. 
To irrigate these lands the company is 
taking water from the Bow River, at a 
point about 45 miles below Calgary, and 
bringing it 120 miles, by means of 
ditches, flumes and inverted siphons. In 
addition to this area there is the tract 
of the Alberta Land Co., containing 
75,000 acres, which is to be irrigated by 
the Southern Alberta Land Co., Ltd., 
canals. 

The extraordinary length of the main 
canal is due to the very easy grade of the 
Bow River. In getting away from the 
river at the intake of the canal considera- 
ble difficulty was experienced, and it was 
finally accomplished by means of a 6000- 
ft. cut having a maximum depth of 65 ft. 

Topographical surveys of the lands of 


the two Alberta land companies above 
mentioned, comprising together nearly 


half a million acres, are now being made, 
irrespective of the possibility of irrigat- 
ing the whole of them by means of the 
gravity system. It is probable that 
schemes for pumping water to the higher 
levels will be considered later, when these 
surveys will prove invaluable in deciding 
the feasibility of such schemes. 

The government surveys have already 
divided the land in Alberta into town- 
ships and the townships into sections one 
mile square. These lines are marked at 
the northeast and quarter-east corners of 
every section, and at the quarter-north 
corner of every section which has a road 
allowance to the north of it, by mounds 
surrounded by four 2-ft. square pits at 

*Assistant Engineer, Southern Alberta 


Land Co., Ltd., Medicine Hat, Alberta, 
Canada. 
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the corners of a 6-ft. square. Road 
allowances, 66 ft. wide, occur once every 
mile from east to west, and once every 
two miles from south to north. 

Before the taking of topography was 
begun, a level party obtained elevations 
on all the section and quarter-section 
corners. These elevations were referred 
to the datum of the ditch elevations, so 
that in every district the ditch and topo- 
yraphical elevations coincide. In leveling 
no error on any circuit amounting to more 
than 0.03 ft. per mile and varying as the 
square root of the total mileage was 
allowed, and any error less than that, 
which did occur, was spread proportion- 
ately over the entire circuit. 

Plane-tables are used for taking topog- 
raphy. The instruments consist of an 
i8x24-in. board fitted with rollers on 
which any convenient length of paper 
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MAP SHOWING THE IRRIGATION PROJECT 
ALBERTA, 


can be placed, and the usual alidade with 
fixed stadia hairs. 

Stadia rods 15 ft. long and of special 
design were used. The graduations for 
the foot marks are the centers of the fig- 
ures 1, 2, 3, etc., V being used for 5, N 
for 9 and X for 10; beyond X, 1, 2, 3, 
etc., are repeated. The half-foot gradua- 
tions are designated by two fine-pointed 
wedge-shaped marks, broken in the mid- 
dle. The only other marks on the rod 
are heavy line squares placed with the 
diagonals horizontal, and so arranged on 
the rod that the diagonals on the 0.3 and 
0.7 graduations. The vertical diagonal is 
0.2 long, thus leaving 0.1 between the top 
of the square and the top or bot:om of the 
figure representing the foot mark, which 
is made exactly 0.2 high. The gradua- 
tions are thus 0.1 apart and very plain. 
On clear days it has been possible to get 
accurate readings at a distance of 2800 ft. 

Two rodmen are employed for each 
Plane-table, and in country where it is 
not necessary to read many vertical 
angles, the topographer is easily able to 
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keep both busy by taking readings at 
least once in every 250 ft. Readings are, 
of course, taken wherever an irregularity 
in the ground occurs and not at any stated 
interval; but it has been found in prac- 
tice that it is generally necessary to take 
a reading at least once in 250 ft., even 
where the ground has a fairly uniform 
slope, if reliable topography is required. 

Each party consists of a topographer, 
a recorder, two redmen and a teamster. 
The recorder is equipped with a stadia 
slide-rule, with which he obtains the dif- 
ference in elevation when the vertical 
angle is read to him by the topographer. 
When it is necessary to move the position 
of the plane-table, the head rodman sets 
a station ahead in a suitable place, and 
the other rodman moves to the old setup 
to give a backsight. The average number 
of stations necessary for one section is 
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OF THE SOUTHERN ALBERTA LAND CoO., 
CANADA 


about 8, and a good day’s work is about 
400 acres. 

The scale used on the plane-table map 
is 1 in. = 400 ft., which was found to be 
the smallest scale to which reliable topo- 
graphy could be taken. This scale. gives 
a map for each section which is a little 
more than | ft. square, and makes it pos- 
sible to plot contours to 1-ft. or 5-ft. 
intervals, as the nature of the ground re- 
quires. 

When these field maps are completed 
they are turned over to the camp drafts- 
man, who puts them in shape for filing. 
They are then sent to headquarters, where 
they are traced. It is the intention of the 
company to provide each purchaser of a 
piece of land with a blueprint map of his 
section, and to indicate on these maps 
the way in which the piece of land can be 
irrigated to the best advantage. 

When the topography of each township 
is completed a map is made of it on a re- 
duced scale of 1 in. = 1000 ft., which is 
used for laying out a water-distribution 
system. Finally, maps to a scale of 1 in. 
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2500 ft. will be made of the various 
districts, which will be used for a similar 
purpose. 

The estimated cost of the topographical 
survey of the entire tract, including the 
lands of the Alberta Land Co., is $35,000. 


A New Stadia Attachment 
and Diagram 


By R. ka McCorMICK* 


This instrument, which can be attached 
easily to any transit or plane-table ali- 
dade, obtains directly the elevation and 
herizontal distance of a point observed 
by the stadia method of surveying. It 
dispenses with the reading of the vertical 
angle and thus eliminates the usual 
tedious reduction by means of a stadia 
slide-rule or other devices, and it also 
eliminates the subtraction or addition of 
the vertical distance from the elevation 
of the transit station. 

These results are accomplished in the 
following manner: The elevation of the 
transit station is set on scale 3 (Fig. 1) 
by means of vernier 7 previous to taking 
the observations. The stadia reading is 
set on scale 1 by vernier 5 and scale 2 is 
brought into contact with the rotating 
vernier 6. This vernier reading is the 
elevation of the observed point and the 
reading of vernier 8 on scale 4 added to 
half the stadia reading will be the hori- 
zontal distance. 

Vernier 5 reads to 1 ft., verniers 6 and 
7 to 0.1 ft., and vernier 8 to 0.5 ft. An 
adjustable stop is provided at 9 to bring 
the instrument to zero reading with tele- 
scope horizontal. The constant of the 
transit or plane-table telescope has not 
been included in the instrument shown in 


*Professor of Mechanics, Rose Poly- 
technic Institute, Terre Haute, Ind. 
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Fic. 1. McCormick STADIA ATTACHMENT 
APPLIED TO A SMALL TRANSIT 
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Fig. 1, but will be provided for in the 
future attachments, as 
will be demonstrated later in this article. 

The mathematical principles involved 
A. in Fig. 
2, is in the horizontal axis of the tele- 


construction of 


in the device are as follows: 


scope; B moves along the line AB as arm 
AC revolves about point A. If arm AC, 
E 
\.™ i 





B 


Fic. 2. PRINCIPLE OF McCor- 


DIAGRAM OI 
MICK ATTACHMENT 


when in line AB, is clamped to the tele- 
scope axis with the telescope horizontal, 
then angle BAC is equal to the vertical 
angle a of the transit and, since AC = 


BC, angle ACE = 2a. Now if CE 


where R is the stadia reading, then DE = 
> ) 


I 
= sin 2a and CD = ~ 


cos 2a. 


Since the vertical distance is R sin a 


> 


- \ * e ° 
cosa + f, sina = — sin 2a + f Sin a, 
and horizontal distance is R cos’ a + f 

R . 
cosa = — (1 + cos 2a) + f cos a, it 


follows that ED is the vertical distance 


>» 


and CD + - 


of the observed point, neglecting the 
terms f sin a and f cos a. 

The scale of CE is half that of CD or 
DE, so that the stadia reading R when 


is the horizontal distance 


> 


7 R 
set on the scale CE is actually on 


the scales CD or DE. 
The quantity f sin a is practically equal 
to 4 


= 


vertical angles; and, by setting the zero 
of scale CE, f feet measured on scale CE 


(which is 2 on ED) from C 
toward E, this quantity is included in the 
operation. 

The term f cos a may be included also 


sin 2a within the limits of the usual 


scale 
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by a proper setting of the zero on scale 
CD, but this is an unnecessary refine- 
ment as f cos a is practically f and can 
be simply added to each horizontal dis- 
tance. In plotting the notes obtained by 
this device a scale having the graduations 
on half of its length double those of the 


: R 
other would be found desirable, as the ~ 


could be added to the cos 2a me- 


hanically. The larger scale would evi- 
‘ently be the scale of the map and R 
would be halved by reading R on the 
smaller scale. 


The writer originated this instrument 
about ten years ago and tried then to 


double the vertical angle by means of two 
gears. But the accuracy of 
these gears could not be obtained; 


necessary 


in. lost motion would make a difference 
of 1 min. ef arc here unless the gears 


were quite large, which, of course, would 
be cumbersome in such a One 
or two aban- 


device. 
other schemes were also 
doned for similar reasons. 

The present arrangement, which is ex- 
tremely simple, was devised a few months 
ago. The writer made some computa- 
tions to determine the limits of error in 
the lengths of arms CA and CB, Fig. 2, 
as well as in the deviation of the slide B 
from the straight line BA. 

The result of these computations 
showed that to change angle ECA = 2a 
into 2a + 2 
to 1 


min., which is equivalent 
min. error in a, would require a 
difference in the length of the arms CA 
and CB varying inversely as the angle a 
for small values of a, of 0.1 in. fora = 


1° and 0.01. in. for a = 10°. This is a 
decided advantage in the making of 
the attachment, as the manufacturer is 


allowed greater leeway. It also keeps 


the instrument accurate in spite of wear, 
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as a larger part of the angles in stadia 
surveying are less than 10°. The slide B 
could deviate in. in 1 in. of travel, 
from the straight line AB to produce an 
error of 1 min. in a. This would amount 
to ‘/., in. at A, as the distance AB is 
about 6 in., and could easily be taken 
care of by the instrument maker. The 
arms CA and CB are about 3 in. long 

The attachment, excepting the slides 
and graduations, was made by a machin. 
ist in the sheps of the Rose Polytechnic 
Institute and has been tested by numer- 
ous observations checking with the ordt- 
nary stadia method with practically no 
error except those resulting from the per- 
sonal equation. 

As shown, it has a range of 550 ft. in 
stadia reading and 400 ft. in vertical dis- 
tance, but this range can be increased by 
some slight modifications without increas- 
ing the size. The weight is 22 oz., but 
this can easily be reduced to 10 or 12 oz 
and. the device still have the requisite 
rigidity as there are at least 8 to 10 oz 
of superfluous metal in this attachment 

The time of a stadia observation with 
this attachment is about 10 sec. greater 
than by the usual method, but, as the 
final result is obtained in the field by 
means of this instrument, I estimate the 


‘ saving of at least one man in stadia sur- 


veying as well as the elimination of sev- 
eral chances of error in each observation 

The fact that final results are not ob- 
tained in the field is, from my experi- 
ence as a teacher of surveying as well as 
in practical work, the principal reason 
why stadia surveying is not more com- 
monly used. Especially is this true of 
students: the chances of error are so 
many and the checks upon error so few 
that they are not inclined to use this 
method in their future surveys. These 
emarks, of course, do not apply to men 
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Fic. 3. A New S@apiA DIAGRAM BASED ON THE SAME PRINCIPLE AS THE 
McCormick ATTACHMENT 
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vho have become expert in stadia sur- 
veying. 

The attachment is readily removed, as 

n be easily seen from Fig. 1. The tran- 
it shown is smaller than the ones com- 
nonly used in stadia surveying. 

Fig. 3 is a stadia diagram based upon 

same principles as the stadia attach- 
ent and is self-explanatory. <A range 
f 600 ft. in stadia reading and a vertical 
ingle of 30° may be obtained on a dia- 
esram 13x15 in., reading vertical distances 

0.1 ft. and vertical angles to 1 min 
[he scale shown on the left is placed 
upon the diagram with its zero coincident 
with the zero of the diagram, and may be 
iitached with an eyelet. 

Patents have been applied for covering 
both the stadia attachment and the stadia 

igram. Within my knowledge, the only 

strument, other than this stadia attach- 
nent, for obtaining elevations direct by 
stadia reading is the Wagner-Fennel 
tachymeter, which is fully described in 
he U. S. Coast & Geodetic Survey Re- 

rt for 1891 (appendix 16). This de- 

ce differs in three essential features 
trom the one shown in this article: (1) 
It does not double the vertical angle; (2) 
ll scales are graduated alike, and (3) 
the stadia rod is held perpendicular to the 
line of sight. These differences are suffi- 
cient to show the novelty of this stadia 
attachment and the writer will be very 
grateful for any criticisms or suggestions 
that may tend to improve a device which 
he hopes may prove to be of some im- 
portance. 

The stadia attachment, when made in 
the future, will probably be attached on 
the left side of the transit, but in the one 
shown, it was placed on the right side so 
that it could easily be calibrated by 
means of the vertical arc. 

I am indebted to Prof. J. B. Peddle for 
suggestions and assistance in the design 
of this instrument and also in the prepa- 
ration of the cuts for this article. 








Notes 


Bridge Jumps a Foot—A recent news- 
paper account reports unusual behavior 
on the part of a bridge: 


Joseph Kuntz, proprietor of the Vine 
Tree Hotel, found that massive cakes of 
ice were being thrown against the steel 
bridge by the current. Kuntz managed 
to get on the structure, when a small 
wooden bridge, followed by hundreds of 
tons of ice, swept down the middle of the 
stream, striking the bridge, diving un- 
derneath and raising the ponderous 
structure over a foot. He expected the 
bridge to go, but it dropped back on its 
foundations. 


The graphic term “ponderous struc- 
ture” contrasts refreshingly with the 
terminology lately adopted in Kansas, 
where steel highway bridges have come 
to be ealled “tin bridges,” to the de- 
light of the 


bridges 


concrete 
Students of impact questions 
will find in the above account some food 
for reflecting on the possible need of 


promoters of 


providing large impact allowances, if 
bridges are to resist the effects of being 
lifted a foot and dropped back. 
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FOOTBRIDGE OVER MINNEHAHA CREEK IN A MINNEAPOLIS PARKWAY; IT IS STILL 
SSTANDIN( 


Laughing Water—A sign on the foot- 
bridge shown in the view bears. th 
warning: : 

$25.00 FINE FOR MUTILATING 

THESE BRIDGES IN ANY MANNER 

The designer of the structure is in- 
debted $25 to some authority, since he 
mutilated it very effectively by leaving 
out the diagonals and by making the 
“truss” shorter than the span The 
“bridge” is a reality, as the picture and 
the following letter prove 

This foot bridge is located in a Min- 
neapolis parkway and spans Minnehaha 
Creek about four miles above the famous 
falls. 

This is a mental test picture Anyone 
totally devoid of a sense of the relation 
of form and function can look at it with- 
out smiling. Are you smiling? 

E. F. PABODY, JR 

Minneapolis, Minn., Mar. 14, 1912 


Even the water, the “Laughing Water” 
Minnehaha, smiles at this bold bridge 
Further information on the dimensions 
of the structure is as follows: Span, 24 
ft. clear: width, 3 ft.;: length between 
feet of “end posts,” 15 ft.; depth of 
“truss,” about 3 ft.: main timbers, each 
of two 2x6's, spiked together; brace tim- 
bers, 4x4; “hangers,” %-in. gas pipe; 
lateral bracing between main timbers, 
2x4. The inclined 4x4 legs are connected 
to the main timbers by a lag-screw. The 
deflection of the bridge at the middle is 


3% ins. 


A Beam Problem of some interest is 
submitted by E. C. Dilworth, 1422 Frick 
Bldg., Pittsburg, Penn The conditions 
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DIAGRAM FOR DILWORTH’S BEAM PROBLEM 


are as indicated in the accompanying 
sketch. The four loads P are all equal 
and it is required to find the distance x 


to make the three reactions R equal. M1 
Dilworth states that “this, of cours: 
ould be solved by trial, but expressions 
for R and for x are interesting.” We ar: 
unable to guess how these “interesting 
expressions” were obtained, but 

straight solution by the three-moment 
theorem leads to a cubic equation for 
x, Which gives a value of about 10.58 ft 


Exeavating Earth with Derrick Chain 
-A correspondent describes the use of a 
novel method of earth moving, as fol 
lows 


At one of the subway excavations in 
New York City recently a large pile of 
excavated material which was _ bei 


ee 
be 





4 = ; a 
ani a 4 


kept for use as concrete aggregate had 
been frozen to quite a depth, so that as 
it was dug away at the bottom an over- 
hanging knob was left above. To cut 
off this knob, a steel bar was driven 
into the root of the projecting mass from 
the top: the end of a derrick chain was 
fastened to the bar, and the chain was 


looped around under the knob The 
derrick hook pulling on the chain 
sheared off the knob neatly 

A. 


Brooklyn, N. Y., Mar. 19, 1912. 
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though two or three of the equations 
Were equivalent to each other and to the 
form given below. 


The equation for this curve (F CG in 


the diagram) can be most readily ob- 
tained by taking advantage of the con- 
dition that, for pure rolling contact be- 
tween two curves turning about fixed 


the point of contact must be 
always on the line joining those centers. 
Then with the center A in 
such as A, in the diagram, 
will be at C, on 


centers, 


any position, 
the point of 


contact the line A, B. 


Taking B as the origin for a_ polar 
equation for the curve C F, the radius 
vector for any point such as C, is r, and 
the angle is @. 
\D ee 
D; 2 
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FOR PRINTING-PRESS GEAR 


PROBLEM 


DIAGRAM 


The (see diagram) is seen to 


angle ? 


be equal to the angle between the tane- 
gent to the curve at C; and a normal to 
the radius vector r. This angle @ is, 


therefore, 
dr 
rd@ 

Now, letting T equal the distance A B 
and M equal the distance A C, an inspec- 
tion of the diagram shows that 

| 
rd@ 


Tan— 1 


= r 
x sec @ sec | tan-— 1 
adr \2 
\ aa (a9) 
Clearing of radicals, 
extracting the square 
to the following: 


transposing and 
root reduces this 





dr 
d@ 1 
ry a@—-rn— ww M 
Integrating and transposing, ete, we 
obtain 
T? M? oe Tt?) .. e253 


sp a 
” M M 


joie ee ee 
Vu (VN ae 
in which 
Ts ee 
0 \ M2 l 
The constant of integration K is found 
to be zero, since @ T aa MM, 
By making the relationship be- 
tween e and the hyperbolic trigc nometrie 


P=(KM 


Owhenr 
use of 


functions, the equation between r and Q 


can be reduced to the form 
, T "? 3 | 2 Me 
+ COS 4 — a 
M YM M 
From this equation the curve can be 
plotted by assuming successive values 
for @ and computing the corresponding 


values of r, making 
hyperbolic cosines. 


use of a table of 
The curve C F B in 
the diagram was plotted in this way. It 
is a spiral around the origin B, toward 
which it approaches more and more 
closely as @ is increased. 














One point which seemed to 


cause cone 
siderable unrest in the minds of those 
who submitted solutions was the diffi- 
culty of obtaining the values of the 


radii R, and R. of the two gears and the 


distances A C and C B, although all of 
these Were specified as “given” quanti- 
ties. 


These quantities are connected by the 
condition that the total peripheries of 
the two gears must be the same. As actu- 
ally constructed, the gears have two flat 
sides and two “bumps,”, respectively, at 
ina 


1 apart. That is, they are symmetri- 
eal in the original position about verti- 
cal axes through the centers A and B. 
This was not mentioned in the original 


statement of the problem and has noth- 
ing to do with the equation of 
rc SG. 

Mr. Griffin suggests a 
and R» by trial 
tances A C 
lows: Take 
found from 
Cc F B, 
and 


curve 


solution for R, 
that the dis- 
given) as fol- 
values of fr, 
for the curve 
values of @# 
as trial values for R.z; 
subtraction from T, 
DA C through its cosine 


(assuming 
and C B 
the various 
the 
for corresponding 
them 
tain R, by 


are 
equation 
ob- 


and 
which 


use 


the angle 
M 

S Ry 
Then 


1 


the 


7 M 
R, ( > cos IR ) 
= 1 


for a 


test the value of expression 


R (7 @) 


Which would be 


fect 


exactly zero per- 


solution. 


The Problem in Street Location given 
by R. R. Cook, of Indianapolis, Ind., in 
our Mar. 21, p. 541, has brought 
to hand several letters from engineers 
who differ with Mr. Cook as to the sim- 
plicity of the method given by him. The 
original problem is reproduced in Fig. 1. 
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Fic. 1. GIVEN PROBLEM: TO FIND LENGTHS 
al, b2, c3, ETC. 


A simple trigonometrical solution is 


that sent by Geo. H. Harris, Division 
Engineer of the Michigan Central R.R., 
at St. Thomas, Ont., and Merrill Butler, 
of+the Los Angeles Ry., Los Angeles, 
Calif In Fig. 2, in the right-angle 
triangle OBX the radius OX and the 
tangent OB are known; hence BN and 
the angle OBX are determined. The 
angle YB2 is known and therefore the 
angle XB2. The solution of the triangle 
XB2 for B2 gives the required data for 
one corner. It should be noted, however, 
that two solutions are possible when 
two sides and an angle opposite one of 
them are known; the correct solution 


can, of course, be determined by inspeec- 


tion. 

Fig. 3 gives another simple trigono- 
metrical solution sent by J. Calvin 
Locke, of Brooklyn, N. Y. Through the 
center of the are a line parallel to the 
tangent is drawn and the lot lines a4, 
bb,;, ete., extended to meet it. In the 
triangle o(P.T.)a, R and (P:T.)a are 
known. The tangent function gives the 
angle (P.T.)Oa, and the side Oa and the 


angle O©P.T.)a can be found. The angles 
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, 


u. b’, ef, ete., are equal to correspond- 
ng ones at a, b, ¢, ete., which are known; 
therefore the triangles Oaa’ and Ola’ 
an be solved for aa’ and la’, which 
vives the required data for one corner. 

For those who wish to use codrdinates, 
BE. P. Murray, of the Topographical Bu- 
reau of the Borough of Queens, New 
York City, recommends a rectangular 
system where the P.T. is selected as the 
origin and the radius through it is the 
X axis. The coiérdinates of a, b, ce, ete, 
und of 1, 2, 3, ete., are easily computed 
from right-angle triangles. The direc- 
tions of the lines connecting these points 
nd the center of the circle are deter- 
mined from their respective coérdinates 
Che solution of two right-angle triangles 
then gives the required data for a single 
corner, 

\nother method of rectangular co- 
ordinates is given by H. C. Stevens, of 
Charlotte, N. C., in which the X axis 


ny. a b C d 
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is taken parallel to the lot lines aay, 
bb, ete., and the equation for the circle, 
whose center is at the origin is used, 
x= + y? R*. The cotrdinates of the 
.T. are first computed, knowing the 
angle that the radius through P.T. makes 
With X axis, which we will call q@ The 
xeneral expression for the ordinates is 
¥ Yo m cos q@, where yo = R sing, 
the ordinate of the FP.T., and m is the 
tangent distance to the old lot corners 
a, b, ec, ete. “he abscissas of the new 
corners on the curve, 1, 2, 3, ete, are 
found from the equation 


x= R*— y3 


of the circle, and the abscissas of the 
points on the tangent, a, b, «@, ete, are 
found from the equation 


’ R 


X Vtan @ 
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the equation for the tangent line. The 
difference of the abscissas for the same 
value of y, x’ — x, are the lengths de- 


sired. This solution is interesting as 
being a demonstration of the practical 
use of analytical geometry. 


Old Wooden Bridges in Ohio—A bridge 
census for Greene County, Ohio, Was 
made by S. M. McKay, county surveyor, 
a short time ago. In reporting the fig- 
ures he stated that 34 covered wooden 
bridges exist in the county, and many of 
these were built over 50 vears ago. Most 
of the 34 are in fair shape, and if cared 
for will last years longer. Some (7?) of 
them were not designed to carry the 
heavy loads to which they are now sub- 
jected, chiefly in the way of heavy trac- 
tion engines. The bridges have Burr or 
Howe trusses. Usually the trusses are 
amply strong, but the floor system is 
weak. 


Curved Pipe with Internal Pressure— 
An author of a paper before the Amer- 
ican Institute of Mining Engineers 
(April, 1912, “‘Bulletin’) makes an error 
which is not uncommon, and is worth 
notice. He suggests that for certain 
experiments (on the behavior of water 
and rock at high pressures and high 
temperatures) an apparatus be = con- 
structed as follows: 

The water and other necessary in- 
gredients could be placed in a_ tube 
bored out of high-speed © steel. This 
could be lined with platinum and sealed 
by ealking the open end with a plati- 
num plug held in place by a steel screw- 
cap. The pressure [produced in the in- 
terior by heating the tube] could be 
measured by having the tube bent into 
a cirele so that the two ends nearly 
meet; the distance between the two ends 
is then an index of the pressure within. 

The idea involved is an analogy to the 
which, however, has a 
flattened tube, with smallest dimension 
im the plane of the curve. A bent tube 
of circular cross-section has no tend- 


Bourdon gage, 


ency to straighten, and the above sug- 
gested arrangement for measuring pres- 
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sures is therefore bound to fail, except 
in case the circular bore becomes ilat- 
tened in bending. 

Similarly any elbow or other bend in 
a pipe will not tend to straighten when 
subjected to internal pressure If the 
clbow is capped, the pressure on. the 
cap exactly balances the resultant force 
Which the internal pressure exerts on 
the elbow; if it is not capped but con- 
nects to a straight run of pipe, there 
a tension between elbow and_ straight 
pipe equal to the pressure which would 
be exerted on a cap. 

\ bent tube whose cross-section 
not circular will tend to become cir- 
cular as internal pressure is applied 
This lateral distortion changes the 
curvature of the bend: if the section 
tends to expand in the plane of the 
bend. the bend straightens, while f it 
expands transverse to this plane the 
curvature of the bend becomes sharpe1 








Table for Dimensions and 
Areas of Circular Seg- 
ments 


The accompanying table is sent to us 
by W. W. Frazier, of the engineering de- 
partment of the La Belle Iron Works, 
Steubenville, Ohio, who explains its use 
as follows: Divide the chord of the seg- 
ment by the radius of the segment, and 
find the nearest corresponding figures in 
the first column. Multiply the corre- 
sponding figures in the second column by 
the square of the radius to obtain the 
area of the segment. Multiply the fig- 
ures in the third column by the radius 
to find the height of the segment. For 
dimensions given in inches the result will, 
of course, be in inches and square inches, 
and similarly with feet. 





ee 





TABLE FOR DETERMINING THE AREAS OF CIRCULAR SEGMENTS 





C chord length. R radius. 

Cc A H A 

R R? R 
0.0175 0.00000 0.00004 es? 
0.0349 0.00000 0.00015 ee 
0.0524 0.00001 0.00034 3° 
0.0698 0.00003 0.00061 4° 
O.O872 0.00006 0.00095 5° 
0.1047 0.00010 0.00137 6° 
0.1221 0.00015 O.80187 a" 
0.1395 0.00023 0.00244 $¢ 
0.1569 0.00032 O.00308 9° 
0.1743 O.00044 0.003881 10° 
iT 0.00059 0.00460 43° 
0 0.00076 0.00548 13° 
0 0.00097 0.00643 413° 
U. O.00121 0.00745 14° 
0. 0.00149 0.00856 15° 
0. 3 0.00181 0.00973 416° 
0.2956 0.00217 0.01098 417° 
0.3129 0.00257 0.01231 18° 
0.3301 0.003802 0.01371 19° 
0.3473 0.00352 0.01519 20° 
0.5345 0.01301 0.02637 31° 
0.3816 0.00468 O.01S837 22° 
O.3987 0.00535 0.0008 23° 
0.4158 O.006607 0.02185 24° 
0.4329 0.00686 0.02370 25° 
0.4499 0.00771 0.02563 26° 
0.4669 0.00862 0.02763 27° 
O.48388 0.00961 0.02969 28° 
0.5008 0.01067 002185 29° 
0.5176 0.01180 0.02407 30° 
0.5345 0.01301 0 038637 a 
0.5512 0.01429 0.03874 Sz" 
0.5680 0.01566 004118 2s 
0.5847 0.01711 004270 34° 
0.8014 0.01864 004628 35° 
0.6180 0.02027 0.04894 36° 
0.6346 0.02198 0.05168 37° 
0.6511 0.0°278 0.05448 38° 
0 6676 0.09568 0.05736 39° 
O.6840 0O.0° 767 0.06031 4° 
0.7004 0.02976 0.06333 41° 
0.7167 0.02195 0.06642 42° 
0.7330 0.03425 0.08958 43° 
0.7492 0.03654 0.07281 44° 

7 3915 07612 5° 


H height. <A central angle. 


C 
c \ Hi A 
K K¢ R 

O.7815 0.04176 0.0795 16 
0.7975 104448 0.0829 17 
0.81385 0.04731 0.0865 4S 
O.S294 0.05025 0.0900 1% 
0.8452 0.05331 0.0937 50 
0.8610 0.05649 0.0974 51 
O.ST767 0.05978 0.1012 52 
0.8924 0.06319 0.1051 $3° 
0.9080 0.06673 0.1090 54 
0.9235 0.07039 0.1130 55 
0.9389 0.07417 0.1171 t 
0.9543 O.OT7S08 0.1212 57 
0.96906 0.08212 0.1254 5S 
0.9848 0.08629 0.1296 59 
1.0000 0.05059 0.1340 60 
1.0151 0.09502 0.1384 61 
1.0301 0.09958 0.1428 62 
1.0450 0.10428 0.1474 63 
1.0508 0.10911 0.1520 64 
1.0746 0.11408 0.1566 65 
1.0893 0.11919 0.1613 66 
11039 0.12443 0.1661 67 
1.1184 0.12982 0.1710 6S 
1.1328 0.13535 0.1759 69 
1.1472 0.14102 0.1808 70 
1.1614 0.14683 0.1859 71 
1.1756 0.15279 0.1910 72 
1.1896 O.158S89 0.1961 73 
1.2036 0.1¢€514 0.29014 74 
1.2175 0.17154 0.2068 75 
1.2313 O.17808 0.2120 7 
1.2450 O.1S477 0.2174 77 
1.2586 0.197180 0.2229 78 
1.2722 19859 0.2284 79° 
1.2856 0.20573 0 440 St) 
1.2989 0°?1201 0.2296 X] 
1.3121 0 99045 0.°453 ; 
1.2252 HW 29804 0.2510 

1.2383 0.93578 0.2569 \4 
1.2512 0.94367 0.2627 S5 
1.2640 9.25171 0.2686 RG 
L.2767 0.25990 0.2746 87 
1.3893 0.26825 0.2807 &8& 
1.4018 0.27675 0.2867 R9° 
1.4142 0.28540 0.2929 90° 
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John Augustus Ockerson, 
President of the American 
Society of Civil En- 
gineers 
By BRANCH H. COLBy* 

The recent election of John Augustus 
Ockerson as President of the American 
Society of Civil Engineers marks another 
advance in an interesting career which 
has been distinguished by varied re- 
sponsibilities and recognized by numer- 

ous honors. 

A man elected to the highest office in 
any one of our four great national en- 
gineering societies must be a man who 
has achieved things, and who has been 
able to focus the attention of the mass 
of his fellow workers in his profession 
upon these achievements. 

Weak men sometimes gain prominence 
and attain influence and position through 
powerful business or political organiza- 
tions which seek a puppet subservient to 
their will; often a shrewd man by sharp 
practice or intrigue may for a time gain 
wealth, power and influence; but only 
men of sterling worth and integrity re- 
ceive honors for a great work faithfully 
performed. 

Especially is this true in our pro- 
fession, overflowing with talented and en- 
thusiastic workers, where good work 1s 
so common as to cause no comment, 
where excellent work is always expected, 
and only very difficult achievement or 
notably successful departure from old 
lines of practice is applauded. 

We recognize and estimate the real 
worth of an intimate friend long before 
it can come to the knowledge of the mul- 
titude. An intimate acquaintance of 30 
years, dotted at intervals by periods of 
professional association and collabora- 
tion, has given the writer rare opportuni- 
ties to know Mr. Ockerson as a man and 
as an engineer. As a man, he possesses 
all of those qualities of mind, manner 
and speech which endear one man to an- 
other. Generous praise is spontaneous in 
eulogy of such a friend, and words are 
often inadequate to convey feeling or ex- 
press appreciation. 

Mr. Ockerson has received the highest 
honor in the power of the American So- 
ciety of Civil Engineers to bestow. Those 
who have been favored by his personal 
acquaintance and are familiar with his 
professional record know that the honor 
was worthily conferred and will he hum- 
bly worn by one who is known to be one 
of the most modest of engineers. Almost 
retiring in manner, Mr. Ockerson never 
pushes himself forward for preferment, 
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National Engineering Societies 


For the 19th consecutive year, | 
we present in this issue the por- 
traits of the presidents of four 
great American engineering so- 





cieties, accompanied by bio- 
graphical sketches, each of which 


has been prepared by a well 


known engineer who is a personal | 


friend of the man whose career 
he portrays and is familiar with 


his professional achievements. 


seeks his 
A student 
of methods, he seeks the way and means 
to accomplish his purposes. Clear in con- 
ception, quick in execution, he sees rea- 
lized the creations of his master mind. 

So varied have been Mr. Ockerson’s 
activities that details cannot be given, 
but the “hard-boiled” facts of his career 
are interesting and significant. As his 
name would indicate, he is of Swedish 
origin. He was born in Skane, Sweden, 
on Mar. 4, 1848, and was the son of Jons 
Akerson and Boel Jons Dotler. Both 
parents died in 1851, within a few days 
of each other. 

In the same year their son was brought 
to the United States, at so early an age 
that he has been to all intents and pur- 
poses an American all his life, further 
emphasizing his feeling for his adopted 
country by giving the Swedish name 
Akerson its more American form, Ocker- 
son, and he served his adopted country 
in the 132d Illinois Infantry and the First 
Minnesota Artillery during the last two 
years of our Civil War. 

He was graduated from Elmwood (Illi- 
nois) High School, and matriculated at 
the University of Illinois, receiving from 
that institution the degree of Bachelor of 
Science in Civil Engineering, in due time 
that of Civil Engineer, and in the year 
1903 the honorary degree of Doctor of 
Engineering. While at the University 
he took an active part in student activ- 
ities, as a member of Tau Beta Pi, Presi- 
dent of the Adelphi Society, and Presi- 
dent of College Government. 

Leaving college, his first engineering 
experience was as transitman with the 
Atchison, Topeka & Santa Fé Ry., after 
which he became Assistant Engineer with 
the U. S. Lake Survey. In 1867 we find 
him Assistant Engineer upon the Eads 
Jetties, followed by several years’ serv- 
ice as Assistant Engineer under the 
Mississippi River Commission. 

Leaving the Mississippi River Commis- 
sion, he became Engineer and Manager 
of the Silver Age Mining Co., and after a 


never disciples to propagate 
ideas or promote his plans. 


successful experience in that capacity 
was appointed Principal Assistant Engi- 
neer by the Mississippi River Commis- 
sion; and in 1898, by appointment of the 
President of the United States, he be- 
came a member of that Commission, 
position to which he brought a ripe prac- 
tical experience. 

This position he has filled with signa! 
ability for many years. To the work ot 
this Commission he continues to give his 
best thought and effort. In 1910 he was 
placed in charge of the Colorado River 
work, and continues to give much of 
his time to that service. 

Long before this time, Mr. Ockerson’s 
position had become a prominent one, 
as was evidenced by his appointment .‘o 
the Jury of Awards of the Paris Exposi- 
tion in 1900, and as Chief of the De- 
partment of Liberal Arts of the Louisi- 
ana Purchase Exposition from 1902 io 
1905, and as member of ‘the Superior 
Jury of Awards. In 1900 the United 
States sent him as a delegate to the In- 
ternational Congress of Merchant Marine 
in Paris; in 1903 he was Resident Com- 
missioner for Sweden at the Louisiana 
Purchase Exposition; and in 1905, United 
States Delegate to the Tenth Interna- 
tional Congress of Navigation, at Milano, 
Italy, and at St. Petersburg in 1908. 

Decorations have been awarded Mr. 
Ockerson by the following countries: 
Germany, Officer of the Crown; Italy, 
Knight of the Crown; Sweden, Knigit 
of the Order of Vasa, and Commander, 
Order of the Vasa; France, Officer Beaux 
Arts; Belgium, Knight of the Order of 
Leopold; China, Order of the Double 
Dragon, first grade. 

It might seem that a man active in so 
many branches would have little time to 
spare for anything else, but Mr. Ocker- 
son is well known also as a member and 
officer of numerous societies and as a 
contributor to engineering publications. 
In 1898, he was elected a member of the 
National Geographical Society; in 1880, 
of the American Society of Civil Engi- 
neers, of which he has been Vice-Presi- 
dent. He is a member of the St. Louis 
Engineers’ Club, and has twice been its 
Vice-President and twice its President. 
Other organizations of which he is a 
member are: Ransom Post 131, Grand 
Army of the Republic; Bellerive Country 
Club of St. Louis; Noonday Club, St. 
Louis; and University of Illinois Alumni 
Association of St. Louis, of which he is 
President. 

His publications include numerous pa- 
pers contributed to the Transactions of 
the American Society of Civil Engineers; 
the Journal of the Associated Engineer- 
ing Societies; the Engineering Journal; 
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the Proceedings of the Eighth Interna- 
ional Congress of Navigation, Milan, 
1905, and the Eleventh Congress, St. 
Petersburg, 1908; Engineering Congress, 
Glasgow, Scotland, 1901, and official re- 
ports. 

He was married, Nov. 3, 1875, to Miss 
Helen M. Chapin, of Detroit, Mich. She 
died in March, 1886. On June 4, 1890, he 
was married to Miss Clara W. Shackel- 
ford, of St. Louis, Mo., and now resides 
at 501 Clara Avenue, St. Louis. 


Alexander Crombie Humph- 
reys, President of the Amer- 
can Society of Mechani- 
cal Engineers 
By ALTEN S. MILLER* 


The American Society of Mechanical 
Engineers is particularly fortunate in se- 
curing for its President the man who is 
doing as, much for mechanical engineer- 
ing as any other living person. As 
President of the only institution of learn- 
ing in this country devoted exclusively to 
mechanical engineering, Dr. Humphreys 
is taking every advantage of his oppor- 
tunities to aid the profession, and as a 
Trustee and member of the Executive 
Committee of the Carnegie Foundation 
for the Advancement of Teaching, his in- 
fluence is felt in every higher institution 
of learning in the United States. 

Alexander Crombie Humphreys was 
born in Edinburgh, Scotland, Mar. 30, 
1851. His father, E. R. Humphreys, was 
an English classical scholar and a well 
known educator, and had the degrees of 
M.D., M.A. and LL.D. Mrs. bc. R. 
Humphreys was a member of the Mc- 
Nutt family of Prince Edwards Island, 
Canada. 

Dr. E. R. Humphreys moved with his 
family in 1859 to Boston where he took 
out letters of naturalization, thus natural- 
izing his minor children. Here Alexander 
Crombie Humphreys continued his school- 
ing until he was 14, when he prepared 
to go into the United States Navy. 

Having passed the preliminary ex- 
aminations to the United States Naval 
Academy, Mr. Humphreys was barred by 
his youth and then decided to enter busi- 
ness until he was qualified by age to 
enter the Naval Academy. Accordingly 
he began work in an insurance office in 
Boston and in 1866 went to New York 
in the employ of the Guarantee & In- 
demnity Co. of that city. Having become 
established with that company he aban- 
doned his plan of entering the Navy, and 
by 1872, at the age of 21, he had reached 
a post of high responsibility. 

In that year he married Miss Eva 
Guillaudeu, daughter of the late Dr. Emile 
Guillaudeu, of New York. About this 
time he was made Secretary, and shortly 
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afterward Superintendent of the Bayonne 
& Greenville Gas Light Co. 

In 1877 Mr. Humphreys entered the 
Stevens Institute of Technology and 
graduated in 1881. During this period 
he continued his work of Secretary and 
Superintendent of the Bayonne & Green- 
ville Gas Light Co. Shortly after his 
graduation Mr. Humphreys was appointed 
Chief Engineer of the Pintsch Lighting 
Co., of New York, and made a special 
study of the manufacture and utilization 
of gases of high illuminating power for 
the lighting of trains, boats, buoys, etc. 

In 1885 Mr. Humphreys was appointed 
Superintendent of construction for the 
United Gas Improvement Co., of Phila- 
delphia. Soon after entering its service 
he was made General Superintendent of 
the company, and in this position soon 
assumed control of the contracting and 
purchasing departments, and of the com- 
mercial management. During the period 
from 1885 to 1892 Mr. Humphreys had 
under his control numerous gas and elec- 
tric-light properties, increasing from ten 
at the beginning to about forty in 1892. 
It was not only necessary in many cases 
to rehabilitate the physical properties but 
in most cases Mr. Humphreys completely 
reorganized the operating departments, 
and in every case not only increased the 
efficiency, but raised the standard of 
management and gained the good will 
of the public. 

While rebuilding and reorganizing these 
gas and electric properties, Mr. Hum- 
phreys reorganized and reduced the man- 
agement to a system. At the same time 
he took charge of a very large and profit- 
able contracting business which the com- 
pany had developed during the period of 
his incumbency. Not the least of his ac- 
complishments during this period was the 
bringing of water-gas apparatus from a 
small beginning to a very high state of 
perfection. 

In the late ’80s he installed a storage 
battery to be operated in connection with 
a central-station lighting plant which was 
one of the earliest, if not the earliest 
battery used for this purpose. 

In 1892 Mr. Humphreys joined with 
his friend and associate, Mr. A. G. Glas- 
gow, to establish the firm of Humphreys 
& Glasgow, of London, and in 1894 he 
left the services of the United Gas Im- 
provement Co. to take charge of the work 
of the firm of Humphreys & Glasgow, of 
New York. 

The business of the firm was incorpo- 
rated under the name of Humphreys & 
Glasgow, Inc., in 1909 and was changed 
to Humphreys & Miller, Inc., a few 
months ago. 

In addition to taking care of the work 
in connection with his engineering firm. 
Dr. Humphreys has been very active, since 
he moved to New York, in many lines 
and especially so in connection with 
Stevens Institute, of which he was elected 
President in 1902. As in every other 


case where he has taken up special work, 
he has gone into it heart and soul, and 
the results accomplished fully justify the 
e*ort expended. The work of the In- 
Stitute has been immensely broadened 
and the efficiency greatly increased. Large 
additions have been made to the prop- 
erty, buildings and equipment, and not 
only has the capacity of the Institute 
been increased and the standard of edu- 
cation raised, but much has been done 
for the comfort and heaith of the student 
body. 

Dr. Humphreys has received honorary 
degrees of Sc. D. from the University of 
Pennsylvania, and LL. D. from Columbia 
University, New York University and 
Princeton University. Besides being 
President of Humphreys & Miller, Inc., 
he is President of the Faculty and of the 
Trustees of Stevens Institute, of the Buf- 
falo Gas Co., the Engineers Club of New 
York and the Canadian Society of New 
York; and he is Past-President of the 
American Gas Light Association, of the 
American Gas Institute, and of the Na- 
tional Society for the Promotion of In- 
dustrial Education. 

Dr. Humphreys is a member of the 
Council of the American Institute of 
Mining Engineers, and is a member of 
the American Society of Civil Engineers, 
of the Institution of Civil Engineers, of 
the British Association for the Advance- 
ment of Science, of the American As- 
sociation for the Advancement of Science, 
of the National Society for Promoting 
Engineering Education, and of the En- 
gineers, the Lotus, Union League, 
Century, Lawyers, Chemists and Church 
Clubs, of New York, of the Uni- 
versity Club, of Philadelphia, and is 
associated with many other organizations. 

Dr. Humphreys: takes a deep interest 
in accounting, lecturing to his students 
on this subject, and laying great stress 
upon its importance to all engineers. His 
book upon “The Business Features of 
Engineering Practice” is widely known. 

It is easy for one who has had even 
a brief association with Dr. Humphreys, 
to understand how he is able to accom- 
plish so much more than the average 
man. He has an almost unlimited capa- 
city for work, together with a magnificent 
physique, which enable him to undergo 
physical and mental strain that few men 
could endure. His force, high standards, 
and personal magnetism attract all who 
know him, and inspire others to work for 
him as they would not work for them- 
selves. With all associated with him, 
working for him, and along the lines 
laid down by him, it is easy to see the 
immense amount that can be accom- 
plished in a short time. Dr. Humphreys 
has the courage of his convictions, recog- 
nizes no obstacle, and never takes a step 
without fully understanding where it will 
lead. He has an infinite capacity for 
detail and never takes up any subject 
without going to the bottom of it. Dr. 
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Humphreys is constructive, and is in no 
sense an iconoclast, and no man could 
be better qualified to assist in the good 
work that is being done by the American 
Society of Mechanical Engineers. 





Gano Dunn, President of the 
American Institute of 
Electrical Engineers 


By FREDERICK REMSEN HUTTON* 


It is an interesting evidence of the in- 
tense energy characterizing the electrical 
engineering profession that a specialist 
in the problems of the generation and 
distribution of electrical energy like Mr. 
Dunn, who was born no longer ago than 
1870, should have entered the profes- 
sion by the door of the young telegraph 
operator. In this he is like Edison, like 
the elder and younger Pope, like Brush 
and Weston and many 
engineers of distinction. 

In the era of Morse and Lefferts there 
were no other avenues open to the 
student of electrical engineering. Before 
the organization of the American Insti- 
tute of Electrical Engineers, before the 
day of the central station and the tele- 
phone, this was the only way in. 

Mr. Dunn used his skill as an opera- 
tor in night service in self support while 
a student for the B. S. degree at the Col- 
lege of the City of New York, in 1889, 
and while pursuing his specialized elec- 
trical engineering study for the E. E. de- 
gree at Columbia University in 1891. 

The course at Columbia was then two 
years Jong only, but was restricted to 
graduates from previous’ engineering 
courses. It was not until some years 
later that it was opened to graduates of 
the high school and made four years 
Ieng. Mr. Dunn came under the strong 
stimulus of the work of those early de- 
veloping years, with Francis B. Crocker 
and Michael Pupin and their interested 
co-workers. 

The pleasant relations between Prof. 
Crocker and President Schuyler Skaats 
Wheeler of the rising industry at Ampere, 
N. J., resulted in the opportunity for the 
young graduate to win his spurs in ex- 
pnerimental work with the Crocker-Whee- 
ler Co., and he rose from subordinate to 
responsible positions, from assistant engi- 
neer to chief engineer, vice-president and 
director. This scope of duty made him 
responsible designer both of direct- and 
alternating-current work, motors, genera- 
tors, transformers and other apparatus 
and machinery. The problem of generat- 
ing, transmitting, transforming and ap- 
plying power in electrical form has thus 
felt his formative hand in all of the pro- 
ductive industries. 


other electrical 





His first alma mater (C. C. of N. Y.) 
*Late Professor of Mechanical Engi- 
neering, Columbia Universi ; Secretary 
Amer. Soc’yvy Mechanical rineers, 1883- 
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gave him the honorary degree of Master 
of Science in 1897, both for his practical 
achievements and for a master’s disserta- 
tion, “The Distribution of Electric Power 
in Factories.” 

But Mr. Dunn is not the self-centered 
designer of the cloistered and isolated 
drawing room. He is a representative of 
the highest type of the man of affairs, 
who can enter an arena of competition 
in salesmanship, and by his complete 
knowledge, his genial address, his way 
with men, he can convince the investor 
that the proposed installation can safely 
be made, and its success assured. 

It was these qualities which secured 
for his company some most important op- 
portunities, such for example as the gas- 
engine driven plant of 12,000-kw. alter- 
nators for the California Gas and Elec- 
tric Corporation and other similar 
portant contracts. 


im- 


The active development of power ser- 
vice during Mr. Dunn’s professional life 
has given him abundant opportunity to 
exercise his inventive ability. His suc- 
cesses include inventions in the structural 
features of the dynamo, motor, rheostat 
and heavy-power switch, and in systems 
of operation, control and speed regulation. 
An example of this sort of achievement 
is a system for operating heavy-duty two- 
high reversing roll trains in steel mills, 
so that a full speed forward can be 
changed to full speed in reverse direc- 
tion within one second without excessive 
demand peaks being noticeable at the 
operating station. The time of reversal 
is shorter than ever before attained and 
there is also such a subdivision of oper- 
ating parts that the failure of one such 
detail does not shut down the’ mill. 
Patents have been recently allowed to 
Mr. Dunn for a system and machinery 
for winding thin copper ribbon on edge; 
he has secured far higher speed, the 
bending around shorter radii than before, 
and he has eliminated the tendency of the 
thin metal coil to go out of form by 
springing back after the coil is made. 

His professional colleagues have recog- 
nized his ability both as an engineer, a 
man of judgment in affairs and a helpful 
co-worker by loading him with the hon- 
crs of office. He has been a manager of 
the Institute of Electrical Engineers in 
1897 and 1902; a vice-president in 1900 
and 1905, and was elected president in 
1911. He has served the Institute most 
acceptably on important committees, such 
as its Constitutienal Revision, its. High- 
Tension Transmission, its editing and 
building committees, and is now repre- 
senting the Institute on the Board of 
Trustees of the United Engineering Soci- 


ety, of which he is a vice-president. He 
has been one of the workers on _ the 
International Electro-technical Commis- 


sion, and the Power Transmission Com- 
mittee of the National Electric Light 
Association. 
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On the social side, he belongs 
athletic organizations—he is an enthu: 
astic fencer—is a member of the Un 


versity and the Engineers’ Club, and 
the select and distinguished profession:! 
organizations germane to 
work. 

In November, 1911, Mr. Dunn w; 
elected a director and vice-president in 
charge of engineering and construction 0: 
J. G. White & Co., operating directly and 
through associated companies in th 
United States and Canada, Europe, Sout) 
America and the Philippines, concerne | 
with hydro-electric developments, centrai 
lighting and power stations, electric a+ 
steam railways and all kinds of public 
utilities and service. 

It has been a great pleasure to 07 
who, like the writer, has watched Mr 
Dunn’s steady growth in power and ro- 
sponsibility and capacity for the besr- 
ing of burdens to prepare this notice, and 
to feel that at one time it was his 
privilege to have a share in a prepera- 
tion for so effective a life work. 


his line c} 


Stevenson Taylor, President ot 
the Society of Naval Archi- 
tects and Marine Engin- 
eers 
By WALTER M. McFArRLAND* 


It is always assumed that the presi- 
dent of a society is one of its most em- 
inent members, and never has this been 
truer than in the case of Mr. Stevenson 
Taylor, President of the Society of Naval 
Architects and Marine Engineers. When 
the nomination of Mr. Taylor for the 
Presidency was made by the Council in 
1909, no other name was considered, and 
his election by ‘the Society was un- 
animous amid great applause. He acted 
as President, during the absence of the 
former incumbent (Admiral Bowles) at 
the 1909 meeting, so that with the ex- 
piration of his term at the end of 1912, 
he will have been practically president 
for four years. 

Mr. Taylor has long been one of th> 
most distinguished marine engineers in 
the United States, and in his particular 
specialty, the design and construction of 
paddle-wheel machinery, he is undoubted- 
ly the greatest expert in the world. When 
it is mentioned that he has had a very 
responsible part in the design of such 
vessels as the “Albany”; the “New 
York,” of the Hudson River Day Line; 
the “City of Detroit” and others of the 
Detroit-Cleveland Line; the “City of 
Buffalo” and “City of Erie,” of the 
Cleveland-Buffalo Line; the “City of 
Fall River,” the “Puritan,” and others 
of the Fall River Line; the “City of 
Bangor” and “City of Rockland,” of the 
Boston-Bangor Line, and the “Massachu- 
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etts,” “Bunker Hill” and “Old Colony” 
f the Boston-New York Line, even the 
jayman recognizes his preéminence. 

Mr. Taylor is one of those rather rare 
people at the present day, a real New 
Yorker by birth as well as location. He 
-as born in Hammersley, now West 
Houston St., in 1848, and moved to 
Greenwich St., near Desbrosses, early in 
the °50’s. His education was entirely in 
the public schools of New York, includ- 
ing a period at the Free Academy, now 
called the College of the City of New 
York. In his sixteenth year, having de- 
cided to follow a business rather than a 
professional career, he left the City Col- 
lege and having studied stenography, se- 
cured a position with the firm of Dexter, 
Hamilton, Johnson & Farrelly, which 
later developed into the American News 
Co. His father had the old notion, which 
is still prevalent to some extent, that 
every boy should learn a trade, whatever 
else he might do, so as to “have some- 
thing to fall back on.” A schoolmate of 
Mr. Taylor’s was a Harrison, the brother 
of a member of the firm of Fletcher, Har- 
rison & Co., proprietors of the North 
River Iron Works, whose establishment 
was on West St., near Desbrosses, and 
only two blocks away from where he 
lived. Under the circumstances it was 
very natural that he should turn to this 
establishment as a place to learn a trade, 
and in May, 1864, he became an appren- 
tice to the firm of Fletcher, Harrison & 
Co., to learn the trade of machinist or 
engine builder. 

His first work was in the drawing room: 
under the direction of the late Andrew 
Fletcher, varied after the first year with 
periods of shop work and erection work, 
but he had shown such aptitude as a de- 
signer and draftsman that before the 
end of his apprenticeship he became 
permanently attached to the drafting 
room. At first he was the assistant to 
Mr. Fletcher, who gave his personal at- 
tention to this work, but after a time Mr. 
Taylor became the responsible head of 
the drafting department. During about 
two years of his apprenticeship he was 
a teacher in a public high school. 

It is interesting to note that the North 
River Iron Works have an enviable re- 
cord as having constructed the machin- 
ery for some of the most famous river 
and Sound steamers, such as the “Mary 
Powell,” °61-2; “Chauncey Vibbard,” 
1864; the “Nautilus,” afterward the 
“Stonington,” 1866; and others that were 
mentioned above. The firm also had an 
extended experience in building the ma- 
chinery for lake steamers, and Mr. Tay: 
lor’s contact with this work began with 
the “R. N. Rice,” in 1867, going down 
to the “City of Erie,” in 1898, and in- 
cluding many famous ones, such as the 
“City of Detroit.” “City of Chicago” and 
“City of Buffalo”? a number of which 
had compound engines. To those who 
know him, it is not at all surprising that 
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his employers very early learned to re- 
pose the greatest confidence in him, and 
as a result he was given an opportunity 
of becoming familiar with every branch 
of the business; that is, the construction 
and erection of the machinery, and the 
financial side as well as the design, 
which was his own special field. 

It is only natural that a young man of 
his marked ability and charming person- 
ality should have attracted the attention 
of others besides his employers, with the 
result that several opportunities were of- 
fered him to engage in business with 
other concerns, and one to go to Turkey, 
in 1876, to superintend the building of 
some steamers there. However, his af- 
fection for his old concern was too great 
to let him go elsewhere. 

In 1878 the North River Iron Works 
made a contract with Peirce, Montgom- 
ery & Howard, shipbuilders, of Chelsea, 
Mass., for beam engines for the ‘Na- 
hant” and ‘“‘Nantasket.” This work and 
contracts for other machinery which fol- 
lowed brought the firm and Mr. Taylor 
in very close touch with Mr. George 
Peirce, who later becaine Supervisor of 
Marine Construction for the Old Colony 
Steamboat Co. In 1881 Mr. Peirce was 
instructed to procure estimates for the 
new Fall River Steamer, “Pilgrim,” which 
was to be much larger, faster, and more 
commodious than the “Bristol and ‘‘Prov- 
idence,” then the “Queens of the Sound,” 
and he requested Mr. Andrew Fletcher 
and Mr. Taylor to assist him in preparing 
the plans and specifications. The contract 
was awarded to the Morgan Iron Works, 
of New York. The “Pilgrim” was one of 
the first steamers in the world to use 
electric lighting and the installation was 
made under Mr. Taylor’s supervision, at 
the request of Mr. Peirce. It consisted 
of 869 lamps of about 11,000 candle- 
power, which was the largest equipment 
by far installed on any vessel or in any 
place on shore up to that date. 

In 1883 the former partnership (which 
had become W. & A. Fletcher by the 
withdrawal of Mr. Harrison in 1881) was 
changed to a corporation consequent up- 
on the death of Mr. William Fletcher, 
and Mr. Taylor was made vice-president 
of the new corporation, continuing as the 
responsible technical head thereof, Mr. 
Andrew Fletcher choosing to reduce his 
activities. 

The famous Sound steamer, “Puritan,” 
was the first of the Fall River Line for 
which the North River Iron Works took 
the entire contract, and for the machin- 
ery of this vessel Mr. Taylor made the 
designs in 1886. The hull was built by 
Roach’s Yard, at Chester, Penn., and 
the larger parts of the machinery at the 
Morgan Iron Works, the assembling all 
being done by the Fletchers. 

In 1904 he disposed of his interest in 
the W. & A. Fletcher Co., and was then 
appointed by the Receiver of the United 
States Shinbuilding Cc. to eppraise the 
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several yards and other property of that 
concern. This service was completed in 
July. In August, 1904, at the request of 
his life-long friend, Mr. N. F. Palmer, 
and the latter’s sons, he joined the Quin- 
tard Iron Works Co., as vice-president, 
which position he still holds. 

If it were proper to call a moving ob- 
ject a monument, it might be said that 
the greatest monument at present to Mr. 
Taylor’s ability is the steamer “Common- 
wealth,” of the Fall River Line, which is 
universally regarded as the highest type 
of luxurious passenger steamer in the 
world. Such thorough satisfaction had 
been given by all the work which he had 
done on previous vessels of the Line that 
the contract with the Quintard Iron 
Works Co., for the “Commonwealth” was 
concluded after a conference of about an 
hour in the fall of 1906 between him and 
the president and the general manager 
of the company. This contract included 
everything about the vessel, even to the 
tableware. The only conditions laid 
down by the Navigation company were 
as to width, beam and draft, which were 
determined by the conditions of the ser- 
vice. A paper describing the “Common- 
wealth” was read before the Society in 
1908, and in the discussion a prominent 
engineer who is himself an authority on 
vessels of this character, said: 


The development of this type of ves- 
sel has been largely @ue to a master 
mind, a man who from boyhood has 
made the development of the American 
steamboat his special study and has 
brought it to what appears to be per- 
fection. I refer to one of our vice-presi- 
dents, Mr. Stevenson Taylor, to whom 
we all feel under great obligation for 
producing this masterpiece of steamboat 
construction. 


Capt. J. W. Miller, who was then gen- 
eral manager of the Fall River Line, also 
paid the highest compliments to Mr. 
Taylor’s ability in the design and con- 
struction of the “Commonwealth.” 

Besides his strictly professional work, 
Mr. Taylor has had a very active part In 
a great philanthrophic work connected 
with shipbuilding. He was consulted by 
Mr. William H. Webb, the famous ship- 
builder of the °50’s and ’60’s, with ref- 
erence to the establishment and endow- 
ment of Webb’s Academy and Home for 
Shipbuilders, and upon the establishment 
of that institution was made a charter 
member of the Board of Trustees. Of 
the eleven member of this origine! board, 
only Mr. Taylor and Mr. Charles H. 
Cramp survive. 

After the death in October, 1899, of 
Mr. Webb, who was President of the 
Board, Mr. Taylor, who had been Vice- 
President for several years, was made 
President, and he has been annually re- 
elected to that office since. For the ben- 
efit of those who do not know the scope 
of this charity it may be mentioned that 
it combines a home for aged and in- 
digent workmen connected with ship and 
marine-engine builders, and their wives 
and widows, with an academy for train- 
ing young men in the theory and prac- 
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tice of shipbuilding and marine-engine 
building. 
The young men have to pass an en- 


trance examination, and during their at- 
tendance at the academy are provided 
free not only with instruction, but with 
board and lodging as well. Since its 
foundation 128 students have been grad- 
uated, and there are now 40 in the 
Academy. There are at the present time 
47 guests in the Home. Beside the real 
estate and buildings at Fordham Heights, 
the institution has real estate and other 
property valued at more than a million 
and a half of dollars, with an annual in- 
come of about $70,000. It may be men- 
tioned that the officers and members of 
the Board of Trustees receive no re- 
muneration. 

Mr. Taylor was one of the first mem- 
bers of the Society of Naval Architects 
and Marine Engineers, and has been a 
member of its Council from the very be- 
ginning. For some years prior to his 
election to the Presidency he was one of 
the Vice-Presidents. He has always 
been very active in its affairs, never 
missing a meeting, and contributing very 


The Government Investigation 
of Scientific Management 

















Sir—It is with great interest that I 
have read your editorial in the issue of 
Mar. 28, 1912, upon the governmental 
investigation of scientific management 
and also the report of the investigating 
committee. 

From observations which I have made 
during the past ten years, I believe that 
the scientific management of any corpora- 
tion, company, shop or small body of 
nien depends entirely upon the perceptive 
and. logical reasoning powers of those in 
charge. As regards the thoroughness and 
dispatch with which any particular piece 
of work may be done, no one is in a bet- 
ter position to determine the best manner 
of accomplishing the results than the 
workman who is constantly engaged upon 
the particular work. Until recently, how- 
ever, workmen have had little or no in- 
centive to advance their ideas for more 
cfficient means of improving or shorten- 
ing the routine methods. In fact I have 
heard of only one company that has real- 
ized the possible value of the ideas of 
their employees sufficiently to solicit these 
ideas and extend compensation. 

Generally speaking, workmen are as- 
signed to perform their duties in certain 
ways and have no alternative but to do as 
directed. As a result of these “not-to- 
reason-why-but-do-or-die” methods, duties 
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materially to the value of the Transac- 
tion by his part in the proceedings. He 
is a born harmonizer, and on several 
occasions, when discussions have tended 
to take an acrimonius turn, his tact and 
good humor have brought affairs back to 
a normal condition. 

He was one of the delegates repre- 
senting the Society at the International 
Congress of Naval Architects and Ma- 
rine Engineers in July of last year, at 
London, under the auspices of the Insti- 
tution of Naval Architects, where he 
most worthily represented the Society and 
the United States as one of its foremost 
engineers. 

It has been the writer’s pleasant task 
to contribute a biographical sketch such 
as this for several men of great eminence 
professionally, and it has always been a 
pleasure to him to be able to praise the 
subject of the sketch on the human as 
well as on the professional side. Indeed, 


the writer would find it almost impos- 
sible to attempt to praise a man profes- 
sionally whom he could not respect ana 
He has had the priv- 


admire personally. 


etters to the Editor 


are performed mechanically, and anyone 
who works mechanically will neVer attain 
the height of efficiency. It is obvious, of 
course, that it would be impossible for 
every workman, when assigned a certain 
duty, to enter upon an argument or dis- 
cussion as to the best ways and means 
of performing this duty. A proper time 
and place should be set aside in which all 
workmen, and also those in charge, could 
be given an opportunity to submit their 
ideas, opinions or suggestions before a 
committee of those who are financially 
interested. 

I have suggested a committee, to re- 
ceive and investigate these ideas, as I do 
not believe any one man is completely 
capable of passing judgment upon the 
merits of any new idea. Then again, 
there is nothing more discouraging and 
disgusting to a workman, who has had the 
courage to advance his ideas to his imme- 
diate superior, than to have these ideas 
quietly ignored, mainly, perhaps, because 
the majority of these persons in imme- 
Giate charge are loth to admit the possi- 
bility of their methods being improved 
upon, as it might reflect upon their 
ability of being completely capable and 
“up-to-the-minute.” 

The average workman is only too glad 
to advance his ideas when he is sure that 
they will be appreciated and credited to 
him by the proper persons. On the other 
hand, a workman having any doubts as to 
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ilege for many years of counting Mr. 
Taylor as one of his dearest friends, and 
it is very difficult for him to speak of 
his lovable qualities without appearing 
to exaggerate. In all his acquaintance, 
he has never known a man who more 
thoroughly enjoyed and deserved the rea! 
affection of his associates and those who 
know him best than Mr. Taylor. He ts 
a man of distinguished appearance, 
gracing any occasion, and the Society 
has counted itself very fortunate in hav. 
ing him as its presiding officer at its re- 
cent banquets. He has a delightful sense 
of humor and is a_ skilled raconteut 
worthy to rank with the most famous. 
An evidence of his great personal popu- 
larity is the fact that he has been for 
many years one of the Board of Gov- 
ernors of the Engineers’ Culb, of which 
he is now vice-president. 

The rules of the Society limit the term 
of president to three years and make 
him ineligible for immediate reélection. 
If it were not for this, it is safe to say 
that Mr. Taylor would be elected to hold 
the office as long as he is willing to 
fill it. 





the reception of his ideas will undoubt- 
edly keep mum and as close as an oyster, 
and perform his duties in a mechanically 
plodding way. It is thus that a great 
many worthy ideas are lost. 

Standardizing and systematizing, for 
any particular shop, can best be done by 
those who are continually at work upon 
the duties to be so arranged. Stimula- 
tion, in any form, can hardly be a com- 
plete success. A workman who performs 
kis duties under “Simon Legree”’ methods 
or through the fear of being discharged 
will, as I have before stated, plod along 
mechanically. A “speeder” or “pace- 
maker” will breed ill-feeling and discon- 
tent among any body of workmen. A 
workman who conscientiously tries to in- 
crease his speed above its normal rate, 
such as those who are paid by piecework 
or receive bonuses, will greatly increase 
his percentage of personal error and 
also eventually become a physical or 
mental wreck, with a tendency to shorten 
his life. 

A man is most efficient, I believe, when 
allowed to work at his own normal rate 
of speed and by his own particu‘ar meth- 
cds, assuming that the results are satis- 
factory. No body of men can be found, 
I am sure, who can work as a whole at 
the same rate of speed and still have each 
individual accomplish results of the same 
quality in a given time. There may be 
one or two. or perhaps a few, that will be 
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capable of this. Others will be found 
who are slower or perhaps less thorough 
and exact. The only way of dealing with 
these differences in abilities is by differ- 
encies in compensation. 

Any company or individual that begins 

“oreater efficiency” movement by a 
“weeding out’ of employees will always 
find themselves short-handed. Every shop 
must take its good, bad and indifferent 
classes of workmen, just as we must 
all take the good, bad and middling when 
ve buy a peck of apples. Every shop 
cannot have first-class, A-1 men entirely. 
All men are not up to a certain standard, 
yet every man is entitled to, and must 
have, a chance to gain a livelihood. 

T. N. ASHTON. 
18 Rathburn Ave., 
White Plains, N. Y., Apr. 4, 1912. 





The Charges against Mr. 
Charles G. Elliott 


Sir—It is gratifying to note your 
espousal of the cause of that honest, 
censcientious man, Charles G. Elliott, 
now being persecuted because he would 
not become a party to fraud, nor the tool 
of the unscrupulous boomers of a project 
that is without merit. 

I inclose copy of resolutions which | 
presented to the Second Annual Session 
of the National Drainage Congress in 
New Orleans on Apr. 12. These resolu- 
tions were received with applause; but 
a gentleman from Georgia opposed them 
upon the grounds that they were _ ill- 
timed, as a Committee of Congress was 
investigating the charges against Mr. 
Elliott and therefore no effort should be 
made to influence that investigation. This 
gave rise to considerable discussion, 
which was terminated by John Fox, who 
cited a provision of the Constitution of 
the Congress which barred this class of 
resolutions. Mr. Fox paid a well de- 
served tribute to Mr. Elliott as a man 
and an engineer. 

Now, the question arises, what ought 
the American Society of Civil Engineers 
to do when the power of one bureau of 
the government is being used to crush 
one of its members, who has been in 
good standing for 32 years, and has sus- 
tained a reputation which is above re- 
proach ? 

ISHAM RANDOLPH. 
826 First National Bank Bldg., Chicago, 

Apr. 19, 1912. 

RESOLUTIONS PRESENTED TO THE 
SECOND NATIONAL DRAINAGE 
CONGRESS 
Whereas, Charles G. Elliott, Chief of 
the Bureau of Drainage Investigations of 
the Department of Agriculture, and A. D. 
Morehouse, Assistant Chief of the same 
bureau, have been dismissed from the 
United States service on the charge that 
they had certified and presented false 
accounts on which the government paid 


out money: and whereas, the alleged 
offense consisted solely of borrowing 







ENGINEERING NEWS 





funds from the 1910 appropriation to pay 
bills incurred under proper authority in 
1909, said borrowing being made neces- 
sary because Mr. Elliott's 
failed to reserve for the use of his work, 
funds which he had been authorized by 


superiors 


Congress and by his superiors to spend; 
therefore be it resolved, by the Second 
National Drainage Congress, that Mr. 
Elliott and Mr. Morehouse are unjustly 
discharged; that they have only been 
guilty of technical misdemeanors which 
are in common usage in every depart- 
ment of our government; and be it fur- 
thur resolved, that we hereby testify our 
belief in the personal. integrity of Mr. 
Elliott and Mr. Morehouse, our knowl- 
edge of their ability as drainage engi- 
neers, our high regard for their brave 
defense of innocent investors: and be it 
further resolved, that we believe a fair 
and full investigation of their offices and 
acts will wholly absolve and exculpate 
them and reinstate them to the good of 
the service; and be it further resolved, 
that these resolutions be spread upon 
our records and copies of them be sent 
to the President, to the members of the 
Senate and House of Representativs of 
the United States 


New Orleans, Apr. 13, 1912. 


Wood-Stave Pipe and Con- 

crete Pipe 

Sir—In the article of E. A. Moritz 
appearing in the issue of Mar. 28, 1912, 
entitled, ‘Description of the Prosser Di- 
vision of the Sunnyside Unit, Yakima 
Project, U. S. R. S.,” the author ex- 
presses surprise at the amount of shrink- 
age in the fir staves of the wooden pipe 
line. The cause probably is that the sea- 
soning in the dry kilns is not entirely 
effective, and the extra shrinkage at the 
erds of staves would be expected as the 
sap has freer exit where the grain. is 
cut across than in the body of the stave. 
That this shrinkage took place before 
the trench was backfilled is fortunate, in 
that the staves have received the ad- 
ditional seasoning. This shrinkage is 
commonly observed in but partially 
seasoned lumber in buildings, and un- 
seasoned fir has the reputation of being 
a short-lived wood when covered with 
dry earth. 

The unusual thickness of the staves is 
sure to be detrimental to the life of the 
pipe, as the head at both ends of the 
Pipe is too light to cause a penetration 
of over '4 in. from the inside. The sap- 
wood staves, if any have been inadvert- 
ently placed in the pipe, will have the 
longest life; this has been proven in 
many Douglas Fir pipe lines that have 
failed from dry rot. The clear flatgrain 
fir harbors the sap between the pitch 
rings and dry rot attacks it if the pipe is 
covered with dry filling, while the sap- 
wood keeps saturated from the static 
pressure within the pipe. 

The determination of the relative sizes 
of the concrete and wood-stave sections 
of this pipe line is perhaps open to discus- 
sion. The size selected for the concrete 
pipe was 30'% in., and for the wood pipe 
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it was 31 in. Regardless of any refine- 
ments used in the calculations, this result 
is not in harmony with the accepted fact 
that the friction coefficient is greater for 
concrete pipe laid in lengths than in well 
laid continuous stave pipe, especially 
where curves in the alignment throw the 
joints apart on the outside of the curve. 
This difference will become even more 
marked after the pipe has been in use 
for some time, as the wood pipe will not 
lose in carrying capacity, while the con- 
crete may be roughened by sand in the 
water, or a growth of alge may impede 
the flow. I assume that an attempt was 
made to secure sections that would offer 
equal resistance to the flow in each case; 
but this may not be the case, as the line 
is not laid on the hydraulic grade line, 
and other reasons may have determined 
the relative size of the two kinds of pipe. 
WINFIELD HOLBROOK. 
Penrose, Colo., Apr. 6, 1912. 


Some Contradictory Retaining 


Wall Results 


Sir—In the hope that it will provoke 
discussion productive of additional in- 
formation on the subject of retaining-wall 
pressures the following is presented: 

1. In connection with certain grade- 
elimination work, retaining walls had to 
be designed by the writer for various con- 
ditions of pressure. One was that of a 
height of fill 20 ft. above footing at wall 
and sloping 1'2 horizontal to 1 vertical to 
a considerable height beyond elevation of 
top of wall. 

Using the accepted formulas for pres- 
sure for this case (¢ = 9), 


for a wall of 20 ft. height and a slope of 
1% tol, 
tine 100 X 20° X 0.832 = 


) 


If this same wall were to be designed 
to retain a fill up to the level of the top 
of the wall and from that point a uniform 
surcharge equal to the height A-B in fig- 
ure, which is 


20 X. tan A (90 d) 20 X 0.535 
Cot tan 4 (go dp) ‘6 0.535 
= I1.09 


we obtain by the use of the following 
formulas deduced by Mr. Serber (ENGI- 
NEERING News, Aug. 23, 1906) and veri- 
fied by Mr. Cain (“Retaining Walls,” 
1909. ) 

P (forsurcharge) = wh htan* 4 (90 — ¢)-—H 


wh? 
P (for fill) tan (90 @ H 


Total H wh tan } (Qo -) ih + 


For the above conditions 


PPS 7 


frei 


prseinememesie a 


sated 


a nN en eee 





800 


H = 100 x 20 x 0.286 ( 11.09 


12,065 Ib. 


Comparing these two results we find 
that the surcharge sloping at 1 to | 
produces a pressure about 15‘. greater 
than that of uniform surcharge of a height 
equal to the altitude of the triangle above 
the top of the wall, in other words greater 
than that of a Cooper E-50 Engine (four 
50,000-Ib. axle-loads 5 ft. on centers) 
spread over a 9 ft. tie, i.e., 

50,000 ; 
== 1110 lb. per sq.ft. 
5 . Qg 

Furthermore if we consider a wall 31.09 
ft. ( 20 11.09) in height we obtain 
a total pressure of 
100 31.09 


nsiasideiiisasiniomamsienagmasibinandse x i aa oa 


> 


a 


I 2 8oolb 


Still somewhat less than that of the 
smaller wall. 

2. For the design of a slab between 
counterforts, unit pressures had to be 
considered. 

For the sloping surcharge the pressure 


at base is 


= wh cos* = 1385 lb. per sq.ft 

the uniform surcharge of 11.09 ft. 

w (h +h) tan? } (go — ¢) = 31.09 
0.286 = 8golb. per sqft 

For wall 31.09 ft. high, 
pn = wh tan* 4(g0 — ¢) = 8o0lb. per sq ft. 
the same as for the uniformly surcharged 
wall. 

This shows the sloping surcharge to 
give over 50% greater pressure at the 
base than either of the other two con- 
ditions, which seems to be entirely out 
of proportion. Due to the difference in 
the points of application of the surcharge 
pressures the discrepancy between the 
overturning moments is not so great. 
For sloping surcharge, 


20 


M = 13,865 - 92,435 {t.-lb. 


For uniform surcharge, 
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0.2380 Ii.00 + 


= 101,565 {t.-lb 


only a little less than 10% 
the sloping surcharge. 

3. In considering the base, and the 
maximum soil pressures under it, the dis- 
crepancy becomes still more marked. 

In this case, where track conditions 
precluded the possibility of making a 
larger projection than 1'% ft. at the front, 
-ft. projection in back of the wall 
was assumed. In accordance with com- 
mon practice for overturning moment, as 
pressures, that height of wall 
is considered which is obtained by pass- 
ing a vertical plane through the edge of 
the base, resulting in a height FE in fig- 
ure, equal to 


Bd < 7, 20 ot ft. 


more than for 


a7 


well as 


for which height 


100 


> <oo ft.-lb 


For uniform surcharge of height CD 


over wall where CD equals 


M (for si 


ircharge 


M (for fill) 


and total 


V s 22 


189,200 ft.-Ib 


from which it would appear that the 
moment due to the sloping surcharge is 
almost 25°. greater than that due to the 
uniform surcharge. 

4. Another set of conflicting results was 
obtained in the consideration of a wall 14 
ft. high above footing, retaining a fill 
which sloped from the wall at a slope of 
27 horizontal to 1 vertical. 

The horizontal pressure for this con- 
dition when figured by the formula 


wh? cos? 0 
H =| Pcs @?@= 


cos 86 — | cos? 0. 


cos 6 l COS 


for ¢ = cot—1 1.5 and @ = cot—! 24, is 


Wi 4435 


For a wall having fill level with top, 
H = 2800 lb., leaving 325 lb. as the pres- 
sure due to the surcharge. 

For a slope of surcharge equal to angle 
of repose (1% to 1), H = 6785 Ib., leav- 
ing 3985 lb. as the pressure due to this 
surcharge or about 12 times that of a 
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slope somewhat more than half as steep. 
This is certainly incongruous. 

In trying to find some logical method 
of figuring these pressures and moments 
the writer thought of applying the method 
used by Mr. Serber in figuring effects of 
uniform surcharge, to that of sloping sur- 
charge, that is, to figure weight of wedge 
and multiply by tan 4 (90 — $) to 
obtain the horizontal pressure. 

By this method, for a height of 20 ft. 


above footing and == ¢ = cot—11 


20) 


H oe 


o 286 ( I 


= 8govo lb. 


[his result is considerably smaller than 
that obtained by the other method, but 
seems to be more consistent, when com- 
pared with non-surcharged and uniformly 
surcharged walls. Figures for other 
angles of slopes for surcharge are not 
given (not wishing to take too much 
much space), but all are consistent with 
-ach other and with those obtained for 
walls, with or without uniform surcharge. 

The writer appreciates the fact that this 
method is at variance with the theory ad- 
vanced by all the authorities, but even 
Mr. Rankine admits in his “Applied Me 
chanics” that the assumptions he makes 
are very far from existing conditions, but 
are on the side of safety 

M. HIRSCHTHAL. 

18 West 112th St., 


New York City, Mar. 4, 1912. 


Notes and Querries 


Correction— In 


673 


the 


the diagram on p. 
issue of Apr. 11, illustrating 
entitled “Pitometer Survey of 
Wells at Clinton, Iowa,” the 
No. 3 should be marked 
marked No. 4 should 
Well No. 4, as cor- 
article, was out of 
shown on the dia- 


of our 
article 
Artesian 
well marked 
No. 1, and the one 
be marked No. 3. 
rectly stated in the 
commission and not 
gram. 


B. A. 


City, 


Sinn, 60 York 


steel 


New 


vessel of 


Broadway, 
“When a 
there is no 
unfortunate 


boats 


writes: 
sinks, which 
not to be in 
and in this way 
the surface of 
length of time. In 
there were 
hatch covers, gratings, masts, spars, com- 
panionways, 


Wreckage to 
those 


the 


enough 
cling, 
themselves 
for 
days of 


can 
sustain above 
the 


the 


Water any 


wooden vessels 
and other 
afforded 
und when the regulations for the 
amount and size of life boats to be 
carried on ships made, this fact 
was taken into consideration. 

“It would seem that a 
method might be employed, 
large number of floating objects could 
be released when a_ vessel sinks, by 
simply putting underneath the life boats, 
as they are now placed on ships, an 
equal number of life rafts of large ca- 
pacity. These life rafts could be handled 
by the same davits which handle the 
life boats, and in this way the floating 
capacity of the life-saving apparatus on 
board ship could be trebled, with but 
little expense, small additional space, 
and very little inconvenience.” 


objects on the 


decks means of 


some safety: 


were 


very simple 


whereby a 
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Many engineers have become _inter- 
ested in the personality of the late Rich- 
ard T. Crane, the president and founder 
of the Crane Co., of Chicago, through 
his radical criticism. of present methods 
of engineering education. The April num- 
ber of the Valve World, a publication 
issued by the Crane Co., is devoted to a 
biography of Mr. Crane. Those who 
have read Mr. Crane’s books, or even his 
scathing criticisms of higher education in 
the newspapers, will be well repaid by 
reading this story of Mr. Crane’s life 
and can form by it a juster estimate of 
the man and of the attitude from which 
he viewed the field of education. 





According to statistics sent us by the 
American Association for Highway Im- 
provement, there are in round numbers 
about 100,000 paid officials actually en- 
gaged in the supervision of public roads 
in the United States. The same authority 
further states that during the road-build- 
ing season more than a million dollars a 
day is spent on road construction and 
maintenance in the United States, the 
total expenditures for 1911 aggregating 
in the neighborhood of $150,000,000. If 
we assume that the average compensation 
of these paid road officials during the 
road-building season amounts to the not 
extravagant sum of S2 per day, then the 
total compensation of these paid officials 
amounts to 5200,000 per day, or one-fifth 
of the entire amount expended on road 
construction and maintenance. If these 
Statistics put forth by the above named 
association are anywhere near correct, 
they point directly toward one chief de- 
fect in the present system of road con- 
struction and maintenance. Far too many 
“paid officials” are drawing public money 
for building (or not building) roads. If 
the supervision of road construction were 
placed in the hands of a quarter of the 
number of the present road officials and 
these men were paid a salary sufficient 
to secure competent men, not only would 
the expense of supervision be reduced, 
but better roads would be built. 


One Sort of Imposition on En- 
gineers Engaged in Muni- 


cipal Work 


No engineer can find fault with the 
authorities of a city for making thorough 
inquiry when an engineer is to be selected 
to carry on a large and important piece of 
work, in the endeavor to secure a man of 
high professional standing whose opinion 
can be safely trusted. It happens not 
infrequently, towever, that city authori- 


ties will put the engineers who may be 
candidates for appointment to large ex- 
pense by needless delays and by attempt- 
ing to make one man bid against another. 
It is needless to say to our readers that 
the earnings of engineers from the prac- 
tice of their profession are not so large 
that losses of this sort can well be borne. 

We have received, with the privilege of 
publication, some correspondence between 
the Council of a Pennsylvania city of 
some 25,000 population and a well known 
engineer, which we print below, omitting 
names: 

Dear Sir \t a Special Meeting of the 
Sewer Committee I was directed to ask 
you to appear before that body at a 
theeting to be held at City Hall, on Fri- 
April 5, at 8 o'clock. As 
there will be four others to be heard at 
that time, the 


day evening, 


conversation will be lim- 
ited to a half hour. It is suggested you 
subject for 
densed so that the time will be well 


have vour discourse con- 


expended. Please advise if you can 


make your arrangements accordingly, 


ind oblige 


The reply was as follows: 

Dear Sit I have your letter of Mat 
25, asking me to appear before the Sewe1 
Committee at a meeting to be held on 
Friday, Apr. 5, at 8 o'clock Your letter 
also informs me that four other engi- 
neers Will be heard at that time. I re- 
gret to state that I will be 
present at the 


unable to be 
meeting because of an 
important prior engagement, which I am 
unable to postpone 

About five yvears ago I received an in- 
Vitation from your Sewer Committee to 
attend a similar meeting for the same 


purpose, namely, the employment of an 
engineer to devise a system of sewage 
disposal for your city, which I accepted. 
Since that time I have been in receipt 
other invitations of a like 


nature, and, at 


of several 
considerable loss of time 
and outlay of money, have each time ap- 
peared before your Committee. 

Your Committee is advised by a very 
competent Engineer, and I 
have stated to him and to the members 


Borough 


of yvour Committee that the course you 
these 
hearings of engineers is unfair to the 


are pursuing in having various 
various engineers who are put to large 
expense of time and money, but, also, 
will, in the end, be without profit to your 
city. You familiar 
with those consulting engineers through- 
out the country whose standing is well 
established, and should be able to ad- 


engineer is quite 


vise you as to the man you should em- 
ploy for this work 

The question of compensation is a 
very minor factor in this matter; yet 
advises me that what 
vou are after is to get a competent en- 
vineer to do your work for the sum of 
$500 I do not know whether it will be 
a matter of gratification for you to know 


vour chairman 


that a fair estimate of the money arr 
value of the time spent by consulting 
engineers to date in visiting your cit) 
at the personal suggestion of your Com- 
mittee is already over $1000. 
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Trusting to be able to appear before 
you at some later date, I have the honor 
to remain, 

Yours very respectfully, 





The Demand for Increased 
Wages to Railway 


Employees 

We said, in our issue of Apr. 11, that 
if the railways were to grant the de- 
manded increase of wages to locomotive 
engineers, as well as the demand for a 
similar rate of increase of wages for 
other railroad employees, which it may 
be expected would inevitably follow, the 
result would be widespread bankruptcy. 

It is of interest to see what the official 
Statistics of railway earnings and ex- 
penses compiled by the Interstate Com- 
merce Commission have to show on this 
point. An analysis of these figures made 
by the Bureau of Railway Economics 
shows that the amount of increase in rail- 
way employees’ wages in the year 1911 
over the amount they would have re- 
ceived at the rate of wages paid in 1909 
was in excess of $70,000,000 for the 
whole United States. The rate of in- 
crease which the locomotive engine run- 
ners are asking amounts to an average 
increase of 18.63°7 on their present rate 
of wages. If this rate of increased pay 
were granted to all railway employees, 
it would add to the operating expenses 
of railways in the United States a sum 
amounting to over $200,000,000_ per 
annum. But the total dividends paid to 
stockholders by all the railways in the 
United States in 1909 amounted to only 
$236,000,000. The rate of increase in 
railway wages demanded, therefore, would 
nearly wipe out the entire margin of rail- 
way earnings available for dividends. 

Inasmuch, however, as a large propor- 
tion of railways pay no dividends to their 
stockholders and are only able now to 
earn the interest on their bonds, it fol- 
lews that these railways would at once be 
placed in bankruptcy. More than this, 
such a reduction in railway earnings and 
in the returns on railway capital would 
make absolutely impossible the financing 
of railway improvements. 

It is generally believed that the country 
is on the threshold of a vear of great 
prosperity. An increasing volume of rail- 
way traffic demands increased facilities in 
rolling stock and terminals, while safety 
imperatively demands the extension of 
block-signal systems and improved appli- 
ances for the protection of employees 
and passengers. All these things are 
made imperative upon the railway com- 
panies by law, but the railway managers 
cannot make bricks without straw. If 
returns on railway capital are to be wiped 
out by the demand of railway employees 
for higher wages, then a radical increase 
in freight and passenger rates is inevita- 
ble if the railways are to continue in 
operation. 
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A British Shipowner’s Opinion 
of the Diesel Engine in 
Marine Service 


Possibly some of our readers may think 
we were over-enthusiastic in our state- 
ment as to the importance of the Diesel 
oil engine in marine service, made in the 
editorial in our issue of Apr. 4. Any 
such, who do not yet comprehend the im- 
portance of the oil engine in the future 
development of ocean transportation, will 
do well to consider the statement made 
by Sir Marcus Samuel at the meeting of 
the Institution of Naval Architects of 
Great Britain, held in London on Mar. 28. 
Sir Marcus Samuel is one of the largest 
shipowners in Great Britain. He was the 
first to introduce the transportation of 
petroleum in bulk through the Suez 
Canal, and has been president of the 
Institution of Marine Engineers. His 
firm owns the “Vulcanus,” the first ocean- 
going vessel to be equipped with Diesel 
engines. Another of the firm’s vessels, 
similarly equipped, will be ready for ser- 
vice this spring. 

In the discussion before the Institution, 
as reported in our contemporary, The 
Engineer, Sir Marcus said that his firm 
had 70 steamers in service at the pres- 
ent time; but as far as they were con- 
cerned they never intended to fit any 
more steam engines in their ships. In 
the face of the rapid evolution of the oil 
engine to its present position, for ship- 
owners to build steamers in future was 
only courting disaster. From his firm’s 
experience with the ‘“Vulcanus,” they 
were prepared to show that the consump- 
tion of oil by this vessel as compared 
with the consumption of coal by vessels 
of similar size was as one to five. 

Up to the present time, engineers have 
been considering oil engines for marine 
service largely on the basis of increased 
profit they might be able to make by 
equipping their vessels with the new type 
of motive power. There is, however, no 
industry where competition is more keen 
than in ocean transportation. The great 
economies possible by equipping vessels 
with oil engines do not mean in the long 
run greater profits for shipowners. They 
mean that under the stress of compe- 
tition the vessel equipped with steam en- 
gines cannot be run at a profit in compe- 
tition with the oil-engine driven vessel. 

It should be recognized, too, that this 
radical innovation in water transporta- 
tion may work as great a revolution in in- 
land water transportation as in trans- 
portation at sea. It is true that the great 
advantage gained by the small bulk and 
weight of fuel necessary to be carried on 
long voyages does not operate to help 
the oil engine in inland transportation 
as it does on the ocean. There still re- 
mains, however, the enormous advantage 
of dispensing entirely with the steam- 
boiler plant and all handling of coal and 





Vol. 67, No. 17 






ashes and the corresponding great reduc 
tion in weight. 


The gasoline-motor boat is alread 
coming into considerable use for con 
mercial work. The next step forwar 
unquestionably, will be the developme: 
of motor vessels for inland service whic 
can use oil fuel costing a fourth or 
fifth as much as gasoline and free fro: 
its inherent dangers. 





Economics of Prevention in 
Hygiene 

That ‘“‘prevention is better than cure 
is an old saw, but like many wise old 
sayings, people are slow to act upon it i: 
actual life. This appears to be true par 
ticularly of the comparatively modern 
science of hygiene and sanitation. This 
view was presented forcibly by medical 
and public-health officers at the recent 
annual meeting of the Lake Michigan 
Sanitary Association (reported on p. 710) 
of our issue of Apr. 11) in the course ot 
a discussion on the economics of preven- 
tive medicine. 

It was pointed out that in spite of the 
great development in preventive methods 
doctors still too often consider that their 
highest work is in the diagnosis and cure 
of disease, whereas of greater importance 
(both from the- humanitarian and the 
economic standpoint) is the prevention 
of disease. The reason is obvious: cure 
is uncertain and can be effected in only a 
percentage of cases. Take, for instance. 
an epidemic of typhoid fever; cure of 
every case is impossible; some of those 
who are cured suffer permanent loss of 
health or impairment of some faculty; and 
in every case of cure (perfect or imper- 
fect) there is a loss of time and energy) 
which means an economic loss to the com- 
munity as well as the individual. How 
much better, therefore, to guard against 
disease and prevent its getting a start, 
thus helping to conserve the economic 
efficiency of a community. 

This, as stated above, applies not only 
to the mere economic point of view (re- 
garding the individual as a machine) but 
to the humanitarian point of view; this 
latter involves not merely the suffering 
(and death) of individual patients, but 
the suffering and anxiety (and perhaps 
privation) of relatives and friends. And 
these conditions may become practically 
permanent, as where the patient (whether 
a wage earner, a business man or a pro- 
fessional man) suffers permanent reduc- 
tion or entire loss of health and strength. 
The Chinese custom of paying the doctor 
to keep his “patients” well, instead of 
paying him simply to cure them in case of 
illness, is not such an absurd plan after 
all. One aim of health and sanitary as- 


sociations therefore is to impress upon 
medical practitioners, employers of labor, 
public officials, and the public at large the 
immense importance of preventive meth- 
ods in the field of sanitation and hygiene. 
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The Greatest of Marine 
Disasters 


In all the annals of shipwreck and 

arine disaster, one can find nowhere a 
tory of a vessel’s loss which has so 

ansfixed with horror the civilized world 
- has the story of the “‘Titanic’s” wreck. 
t is not alone that the number who met 
heir death when the great vessel went 

»wn far exceeds the number lost in any 
cean shipwreck ever recorded. It is 
ecause danger and appalling disaster 
ame where they were least expected. 
he public had come to regard travel in 
1e huge floating palaces, which ply with 
imost the regularity of ferry-boats be- 
tween Europe and America, as exempt 
from the dangers which formerly always 
seset “those in peril on the sea.” The 
public had come to believe that these 
modern marvels of marine architecture 
vere not only so huge and strong as to 
‘ec able to defy all peril of waves and 
storms, but it had believed that the di- 
vision of the hull into water-tight com- 
partments, the development of wireless 
telegraphy, the frequent passage of ships 
ver a regular route, enabling a vessel 
n difficulty to receive prompt succor, had 
combined to eliminate all those other 
elements of risk which, as the records of 
marine underwriters show only too well, 
beset ocean traffic under ordinary con- 
ditions. It is for this reason that the 
oss of the “Titanic,” with nearly two- 
thirds of its passengers and crew, a 
population equal to that of a small city, 
comes as a great shock to Europe and 
\merica. 

That the largest and newest vessel 
ifloat in the world, in the construction of 
which it was supposed that everything 
1ad been furnished which ingenuity could 
suggest or money could purchase to 
secure absolute safety—that such a ves- 
el should meet disaster in mid-ocean on 
ts maiden trip is proof indisputable that 
cience and engineering have not yet 
liminated risk in ocean navigation. 

In view of the “Titanic’s” fate, it will 
probably be long before anyone will ven- 
ture to claim for any vessel that it is 
“unsinkable.” Few engineers, probably, 
would ever have claimed such a thing for 
any vessel ever constructed. The only 
really unsinkable vessel was the old- 
time wooden-hulled ship which, under 
certain conditions, after her ballast had 
gone, would actually float as a derelict. 

The division of a vessel’s hull into 
compartments has, of course, saved 
many a vessel from foundering after a 
collision which wrecked the bow. In 
other cases, as in the wreck of the 
“Republic,” it has enabled the vessel to 
keep afloat long enough to permit the 
transfer of passengers and crew to an- 
other vessel. Even in the case of the ill- 
fated “Titanic,” it kept the vessel afloat 
long enough to permit lowering her life- 
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boats. It is well understood, however, 
by engineers familiar with ship con- 
struction that a vessel may have its sides 
ripped open by a glancing collision with 
another vessel, or with some other ob- 
struction such as ice, thereby opening 
several compartments at once to the sea. 
The same result might follow if the sharp 
point of a reef or other obstruction in 
shallow water pierced the bottom when 
the vessel was under way. Further than 
this, in any vessel the margin between 
the normal water line and the top of the 
hull is such that not many compartments 
can be permitted to fill before the hull 
will be plunged so low that water will 
come over the sides and it will sink at 
once. 

In the testimony of Mr. Ismay, head of 
the White Star Line, before the U. S. 
Senate investigation committee, he stated 
that the “Titanic”? was so designed that 
any two compartments could be filled 
with water and she would still float, and 
continued: “I think I am safe in say- 
ing that very few ships would float under 
such conditions.” 

In the description of the “Mauretania,” 
published in ENGINEERING NEWS some 
years ago, it was stated that the vessel 
was designed for safe flotation with two 
of the largest compartments full. It ap- 
pears from this that even with the 
largest vessels, if leaks start in only a 
few compartments greater than the 
pumps can handle, the vessel is doomed. 

Another subject which is bound to be 
seriously discussed as a result of the 
“Titanic’s” loss is the relative safety of 
the vessels of phenomenal size. It may 
be considered certain that the sinking of 
the “Titanic,” taken in connection with the 
collision of her sister ship the “Olympic” 
with the cruiser “Hawke” will have a 
marked influence in checking the present 
craze for beating the record in size which 
has taken the place of the craze twen- 
ty years ago for beating the record in 
speed, 

It is well understood that the vessels 
of record-breaking size which have been 
built for transatlantic traffic during the 
last half a dozen years have been profita- 
ble not because the cost of ocean traffic 
decreases with increased size of carrier, 
as is often claimed, but because the pas- 
senger traffic on the north Atlantic route 
demands and is willing to pay exorbitant 
prices for an amount of luxury which 
could not be profitably furnished on any 
other ocean route in the world. There 
are a great number of travelers on this 
route between Europe and America who 
are willing to pay an extravagant price 
to travel on the largest and newest ship 
afloat. Under this stimulus the trans- 
atlantic shipping companies have con- 
tinued to vie with each other in building 
the largest ships that builders would un- 
dertake or harbors would float. The loss 
of the “Titanic” will at least impress the 
traveling public with the idea that the 
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size of the vessel is no sure indication 
of its safety 

An illustration of the revulsion of 
feeling against huge vessels is the story 
published with great detail in the New 
York Times about the time the “Titanic” 
sailed from England, to the effect that the 
North German Lloyd Co. had ordered 
from the firm of Schichau & Co. a ves- 
sel of 54,000 tons register, or 8000 tons 
in excess of the “Titanic” and “Olympic.” 
Very soon after the news came of the 
“Titanic’s” sinking, this report as to the 
new North German Lloyd vessel was 
authoritatively denied. 

It should be understood that in our 
reference to large vessels we are re- 
ferring to the few vessels afloat of enor- 
mous size, in excess of 20,000 to 25,000 
tons. There are undoubtedly advantages 
in steadiness possessed by the vessel of, 
say, 20,000 tons over a ship of 10,000 to 
12,000 tons which mean something to the 
comfort of passengers in rough weather 
Experience does not indicate, however, 
that increasing the size of a vessel be- 
yond some 20,000 tons gives any par- 
ticular gain in steadiness. It is probable 
also that when the net profits on the in- 
vestment are computed, it will be found 
that the vessel of, say, 20,000 tons yields 
a higher percentage of net returns, tak- 
ing the year through, than larger vessels. 
Indeed, there are those who contend that 
a 20,000-ton vessel is too large to yield 
the highest profits even on such a route 
of dense and high-priced traffic as the 
north Atlantic. On all other steamship 
routes it is well known that very few ves- 
sels larger than 12,000 tons have yet 
been put in service. As far as freight 
traffic alone is concerned, the advantage 
lies with much smaller vessels, which 
represent a far smaller investment per 
ton of carrying capacity. The owner of 
a freight steamer takes into account the 
fact that his vessel may at times have to 
lie idle in seasons when the ocean freight 
business is dull and realizes the advan- 
tage of keeping down the investment in 
his business. 

Undoubtedly one of the chief reasons 
why the big ships have been so popular 
is because the public has hitherto sup- 
posed that great size in a vessel meant 
greater safety. Doubtless this fact alone 
has aided the companies to obtain higher 
prices for passage on its largest ships. 
The “Titanic” disaster will probably dis- 
pel this notion. 

It is doubtful whether even shipowners 
realize that the larger a vessel is, the 
more fragile is its outer skin. By fragile 
we refer not to the stresses from wave 
action, but to the danger of injury by col- 
lision with piers, tugs or other ships, or 
from grounding. It is true, of course, 
that the larger vessel has thicker plates 
and heavier frames, but the thickness is 
by no means in proportion to the in- 
creased size, weight and inertia. If one 
desires an instructive comparison be- 
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tween a large vessel and a small one 
in the matter of withstanding external 
blows, let him compare the process of 
bringing a light river or lake steamer up 
to a pier with the same process where an 
ocean vessel of 20,000 tons is concerned. 
For a still more convincing comparison, 
read Commander Peary’s account of the 
voyage of the “Roosevelt” through the 
Arctic ice in Baffin Bay, Smith’s Sound 
and Kennedy Channel to the station from 
which he made his final successful dash 
to the Pole. Of course it is true that the 
“Roosevelt” was a ship especially built 
to withstand ice pressure and collision 
with floating ice; but had she displaced 
as many thousands of tons as she did 
hundreds, her inertia would have been so 
great that she never could have with- 
stood the butting against the Arctic ice. 

In the “Titanic’s” collision with the 
floating ice mass which sent her to the 
bottom, there are probably few outside 
the engineering profession who realize 
that the pressure produced against the 
vessel by collision with any stationary 
object increases directly with the ton- 
nage of the vessel. 

In the discussion of the loss of life in 
the “Titanic” disaster, public attention 
has been concentrated chiefly on the lack 
of life-boats sufficient to carry all the 
people on board the vessel. All the ship- 
ping companies are being severely cen- 
sured because they have not furnished 
life-boats on their vessels in proportion 
to the number of passengers and crew 
carried. It is fair to say at this time, 
however, that the White Star company 
has simply followed common practice in 
this matter. There are no large pas- 
senger vessels afloat today, that we know 
of, either in inland waters or on the 
ocean which carry boats enough to 
rescue the entire ship company in the 
event of the vessel’s loss. 

Of course at this time, with the news of 
the “Titanic” disaster fresh in every- 
one’s mind, a universal demand goes up 
that every vessel must carry life-boats 
sufficient to accommodate every person 
on board. It is well to reflect, however, 
that even if this provision were carried 
out, it would be very far from insuring 
safety. It must be remembered that 
after the “‘Titanic’s” collision the circum- 
stances were unusually favorable for 
launching her life-boats. The sea was 
phenomenally calm, the vessel’s lights 
were all burning and the serious injuries 
the vessel had suffered were hardly 
realized by the passengers, such was 
their confidence in the vessel’s stability, 
until the end was very near. Undoubt- 
edly this had much to do in averting 
panic and its disastrous consequences. 

There are wrecks, however, where a 
vessel goes down too suddenly to give 
time for launching the boats. In the 


“Bourgogne” disaster the stricken vessel 
after collision listed so much as to pre- 
vent most of the boats being handled. 
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Again, during a large proportion of the 
time the north Atlantic is too rough to 
permit life-boats to be launched from a 
vessel and passengers to be placed 
therein without heavy risk of swamping 
or smashing the boat against the vessel’s 
sides. Much of the time the sea is too 
rough for open boats to long survive even 
when safely launched. 

Even with the favorable circumstances 
on board the “Titanic,” absence of panic, 
good discipline of the crew, and ample 
time for lowering and loading, some of 
the boats went off with only a few in and 
others crowded to the limit of their 
capacity. Had all boats been as full as 
these latter, nearly 200 more persons 
might have been saved. Yet no better 
results in systematic loading could be 
reasonably expected on a vessel about to 
founder. 

We point out these facts, not to op- 
pose the public demand that more ade- 
quate provision be made in the way of 
life-boats, life-rafts, etc., to secure safety 
at sea, but in order that attention may 
not be unduly concentrated on this detail 
to the exclusion of matters of equal or 
greater importance. Life-boats are, at 
best only a last resort. 

Up to the time when the “Carpathia” 
arrived in New York with the “‘Titanic’s” 
survivors, it has been generally assumed 
that the unfortunate vessel collided with 
the iceberg while sailing through a fog. 
From the accounts of the survivors, how- 
ever, it appears that the night was a 
clear one, although dark, and that the 
navigating officers failed to see the ice 
mass in their path until too late to steer 
clear of it. There has been more or less 
loose talk of the vessel running onto a 
submerbed iceberg, as if it were pos- 
sible for ice to float waterlogged barely 
showing above the water surface. On 
the other hand, it is a fact that a floating 
block of solid ice has only 8!2% of its 
bulk above the water level. It is, there- 
fore, quite possible for a block of ice 
with a bulk of many tons, sufficient to 
badly strain the plates of a rapidly mov- 
ing steamer coming in contact with it, to 
float with so small a portion of its mass 
exposed above the water that the look- 
out from the bridge, or the crow’s nest, 
of a rapidly moving vessel might readily 
fail to see it on a dark night. 

It must be remembered that no very 
serious shock against a vessel’s side or 
bottom, comparatively speaking, is neces- 
sary to open the seams and start leaks 
too great for the pumps to keep pace 
with. Should a glancing blow be struck, 
springing the plates and seams and ad- 
mitting the sea to four or five compart- 
ments, the vessel may be doomed even if 
the bulkheads themselves remain per- 
pectly tight. 

It appears to us, therefore, that the 
first and most important lessen of the 
“Titanic’s” loss is the need for mov- 
ing the summer course of transatlantic 
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Steamers between North Atlantic port 
and English Channel ports farther sout! 
This terrible disaster shows that. th 
present southern course, which is fo! 
lowed from Jan. 15 to Aug. 23, is no: 
far enough south to avoid ice dangers ir 
all seasons. To guard against the icc 
danger now existing in the usual track 
of vessels, a new transatlantic course ha: 
already been laid down, as reported else- 
where in this issue. 

Of course it will not be necessary to 
follow this southern and much _longe: 
course in ordinary seasons; but what 
should be done, it seems to us, is to 
provide timely warning to vessels of 
the approach of icebergs to the trans- 
atlantic track. Instead of waiting unti! 
the floating ice masses actually reach the 
transatlantic track and endanger ship- 
ping, it would be practicable to have a 
cruiser of the revenue marine service 
dispatched to northern waters as early 
in the season as the arctic current brings 
its ice burden down as far as the latitude 
of Newfoundland. Such scouts could 
give seasonable warning to vessels of the 
approach of ice to the ocean track and 
the transatlantic routes could be shifted 
as the news of such ice movement de- 
manded. 

It must be emphatically impressed upon 
the masters of all vessels that floating 
masses of solid ice may make little show 
above the water surface and still be capa- 
ble of seriously injuring the hull of a 
vessel colliding with them at high speed. 

Finally, although the loss of the 
“Titanic” as now reported seems to have 
occurred in clear weather, it is to be 
hoped that this greatest of marine disas- 
ters will not pass by without some con- 
certed effort to stop the present practice 
of running at high speed in dense fog. 
Let it not be forgotten that the ‘“Re- 
public” disaster, only a few years ago, 
when such a loss of life as has now oc- 
curred was escaped only by a _ hair’s 
breadth, was due to a collision in a 
dense fog. Wireless telegraphy has, it 
is true, somewhat reduced the dangers of 
navigation in a fog; but there are thou- 
sands of craft afloat not equipped with 
wireless and hardly a week passes but 
brings its record of marine disasters due 
to collision in fog. 

It is probable that some of the reck- 
lessness with which steamship companies 
and vessel masters allow their vessels to 
plunge ahead at practically full speed 
when the fog is so thick that one cannot 
see half a ship’s length ahead has been 
due to misplaced confidence in the 
stanchness of the vessel’s hull and to the 
idea that modern huge high-class ves- 
sels were practically unsinkable. The 
“Titanic” disaster definitely ends this 
fallacious notion. If it shall lead to the 
cutting down of a few knots in the speed 
with which ocean vessels are propelled 
through dense fog, the lives lost on the 
“Titanic” will not have been lost in vain. 
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Che Wreck of the ‘‘Titanic:”’ 
Its Effect on Transatlantic 
Steamship Routes 


One immediate result of the sinking of 
the White Star liner “Titanic,” after 
collision with an iceberg on Apr. 14, has 
been the adoption of new routes for 
transatlantic steamships some 200 miles 
south of the former summer routes. The 
positions of the old and new routes are 
indicated on the accompanying chart. 

The official statement of the disaster 
given out Apr. 21 by the White Star Line 
is as follows: 

“Titanic” followed strictly southern- 
most track westbound, changing course 
at corner 47 meridian 42 latitude, thence 
south 86° west. True all officers watch 
perished, except Fourth Officer Boxhall, 
who was working observations in chart- 


30° 
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ence in time between this station and the 
place of the wreck accounts for the dis- 
crepancy. It appears then that the ves- 
sel went down about 2'% hours after the 
collision. 

From the accounts of survivors, as 
published in the daily press, it is fairly 
well established that the ship sank bow 
first and slowly to the very last. The in- 
clination of the deck toward the bow 
gradually increased and the stern rose 
from the water, several observers who 
left the ship near the last noticing that 
the propellers were visible. Nothing like 
a rapid plunge seems to have occurred 
until only a portion of the hull, at the 
stern, remained above water. The “suc- 
tion” of the sinking ship was much less 
than was expected. 

The lighting system, according to the 
stories of survivors again, remained in 
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the scene of the disaster as 10:50 a.m., 
and adds that she found there the steam- 
ers “Birma,” “Virginian” and ‘“Carpa- 
thia.” 

The number of lifeboats carried by the 
“Titanic,” according to the testimony of 
Fourth Officer Boxhall before the Senate 
investigating committee, was 14. In ad- 
dition there were two “sea boats” and 
four collapsible boats. The capacity of 
the lifeboats was 60 passengers each and 
the other boats could each carry about 
25 or 30. Thus the total capacity of all 
beats was about 1000. 

The survivors, all of whom _ were 
brought to New York on the “Carpathia,” 
numbered 705. The number of lives lost, 
including those who died from exposure 
in the lifeboats, was 1442. Of those 
saved, 210 were members of the crew 
and 846 of the dead were passengers. 
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GREAT CIRCLE CHART OF THE NORTH ATLANTIC, SHOWING THE NEw SUMMER ROUTES FOR STEAMSHIPS 


(Winter routes of German and French lines not shown. 


room and making rounds. Night per- 
fectly clear starlight, no wind, sea calm. 
Had encountered no ice previously. Pro- 
ceeding with vigilant lookout full speed, 
but reduced consumption, probably 21 to 
22 knots. Engineers all perished. 11:45 
p.m., Apr. 14, ship sighted low lying berg 
direct ahead. First Officer starboard helm 
reversed full speed, and closed all com- 
partments. Struck berg bluff starboard 
bow. Slight jar, but grinding sound, 
evidently opening several compartments 
starboard side. Boats cleared, filled with 
women and children, lowered and sent 
off under responsible persons. Ship sank 
bow first 2:20 a.m. All boats away ex- 
cept one collapsible. “Carpathia” rescued 
4 a.m. Discipline perfect. 


The time of the accident was given in 
our issue of Apr. 18 as 10:25 p.m. This, 
however, was the time when the first 
news of the wreck was received at the 
Cape Race wireless station. The differ- 


operation practically until the ship went 
down, and this was a most important 
factor in aiding the work of loading and 
launching the lifeboats. An explosion of 
considerable violence is mentioned in the 
stories of a number of the survivors, 
some of them even believing that the ves- 
sel was broken in two near the middle 
just before she sank. 

The steamships “Carpathia,” “Virgin- 
ian,” “Californian,” “Frankfurt,” “Bir- 
ma,” “Baltic” and “Olympic” were in- 
formed of the disaster by wireless and 
started toward the sinking “Titanic.” 
The “Carpathia” was the first to reach 
the scene, at about 4 a.m., and picked up 
the survivors from the “Titanic’s” life- 
boats. A statement issued by the North 
German Lloyd S. S. Co., Apr. 21, gives 
the time of arrival of the “Frankfurt” at 
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1 The turning points are the same as forthe English lines. These 
points are indicated by smal!l open circles.) 


This is according to figures given out to 
the press Apr. 19 and 20 by W. W. 
Jeffries, General Passenger Agent of the 
White Star Line. 


THE New Routes 


The position of the “Titanic” as given 
in her calls for assistance by wireless, 
was lat. 41° 46’, long. 50° 14’. It will 
be seen by referring to the accompanying 
chart that this was 14’, or about 16 
miles, south of the regular westbound 
summer route. The early reports that 
the “Titanic” was using the shorter route 
—the northern or winter route—were 
plainly erroneous. 

The general position of the group of 
icebergs upon one of which the liner was 
wrecked is indicated on our chart. The 
iceberg symbols on the chart mark posi- 
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tions at which icebergs were sighted by 
different vessels in the few days imme- 
diately preceding and following the 
wreck. For the sake of clearness, only a 
few of the numerous reports received at 
the New York office of the U. S. Hydro- 
graphic Bureau are marked on the chaft. 
The course of the group of bergs to 
the southward under the influence of the 
Labrador current can be traced by means 
of the pilot charts issued monthly by the 
iydrographic Office. The Labrador cur- 
rent curves around the coast of New- 
foundland and is believed to pass below 
the Gulf Stream. The ice brought down 
by the current from the north is picked 
‘ up by the Gulf Stream and carried slowly 
eastward, being at the same time rapidly 
nielted as a general rule by the warmer 
water. The speed of the Gulf Stream in 
this vicinity is only 15 or 20 miles per 
day. Slight variations in the flow of the 
two currents or a difference in the 
character of the ice itself may account 
for the further progress of the ice to the 
southward in some years. 
The progress of the ice southward was 






Fic. 1. FIFTEEN MINUTES 
BEFORE SINKING 


indicated in another way by the nature 
of the ice reports received at the 
Hydrographic: Office from steamships 
sailing over the regular summer routes, 
which are used from mid-January to the 
middle of August. Field ice was re- 
ported as early as Mar. 29 and 30, some 
steamers finding it advisable to take a 
more southerly course to pass around it. 
Beginning with Apr. 3, bergs of 
siderable height were reported in increas- 
ing numbers, and from Apr. 10 to 20 as 
many as 30 or 40 separate reports of ice 
bergs came in. Typical reports for this 
period stated that ‘a large number,” 
“two hundred” = hundred 


con- 


and ‘several 
bergs” were sighted. 

The ice this year is further south than 
it has been during a long period of years, 
and on Apr. 16 the transatlantic lines an- 
nounced an agreement “in consequence 
of the reports as to ice in the Atlantic” 
to shift the established routes so as to 


a 


bring them 60 or 70 miles farther south 
in the vicinity where icebergs are met. 
Three days later, on Apr. 19, an agree- 
ment was effected between the steamship 
lines and the U. S. 


Hydrographic Office 





THE SINKING OF THE STEAMER “TAI Hoku” 


(Reproduced 
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moving the routes some 100 miles farther 
south still to the position indicated on the 
chart reproduced herewith. The chart 
shows also the former routes, which were 
established in 1898. The new routes are 
about 175 miles longer than the former 
summer routes. 

We are indebted to Lieut. John Grady, 
U. S. N., in charge of the New York 
branch of the Hydrographic Office, for 
assistance in preparing the chart. 


The Sinking of a Steamship 
at Sea 


The accompanying cuts represent very 
graphically the sinking of a vessel at 
sea which went down in almost iden- 
tically the manner described by those 
survivors of the “Titanic” disaster who 
witnessed the final plunge of that great 
vessel. 

The cuts are reproduced from ENGI- 
NEERING News of July 14, 1898. Curi- 
ously enough, the vessel whose last mo- 
ments afloat are there depicted was lost, 
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from Engineering News of July 





like the “Titanic,” on her maiden voy- 
age. It is probably not generally known 
that extra insurance is often taken out 
to cover the first voyage only of a ves- 
and is charged for by the under- 
writers at a higher rate to cover what is 
believed to be the extra hazard due to a 
new vessel, which has not yet “found 
herself,” as Kipling says, and with new 
engines and a newly organized crew. 

We reprint below from our issue of 
the above date the description then given 
of the vessel’s sinking: 


sel 


The “Tai 
built at 


Hoku” was a steamer of 3100 
Middleboro, England, for 
Steam Navigation Co. Having 
sailed to Antwerp to complete her cargo, 


tons, 


the Osaka 


the steamer left that port on Aug. 6, 
1897, for Japan. On the following Sun- 
day she passed into a heavy fog, off 
Cape Raso, and at about 9 p.m. the 
steamer collided violently with another 


vessel. At first it was supposed that no 
had done, but in 


half an hour 5 ft. of water was reported 


serious damage been 


in the forehold. The water gained at 
the rate of about 2 ft. per hour, and the 
ship gradually settled by the head. 

At 4 a.m., on Monday, there were 16 
ft. of water in the forehold, and all the 
pumping power available made no im- 
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14, 1898.) 
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pression upon the inflow. At 5 a.m. all 
hands took to the boats and pushed off 
a few hundred yards from the sinking 
steamer, and at 8:30 a.m. the party was 
rescued by the steamer “Millfield.” By 
this time the fog had cleared away, and 
the stern of the “Tai Hoku” could be 
seen gradually rising in the air. Shortly 
before 1 p.m. she began to roll heavily 
and then she plunged and sunk. In the 
15 minutes previous to her final disap- 
pearance four photographs were taken, 
of which three are here reproduced. 
When the “Tai Hoku” 
there was, of course, considerable steam 
pressure in her boilers, possibly 60 or 70 
lb. When the bridge collapsed, the siren 
and fog-horn attached to 
it, both the siren and fog-horn sounded, 
just as the vessel disappeared. The third 
and final view shows, apparently, an ex- 
plosion. But, as a matter of fact, said 
an engineer who witnessed the accident 
and took the photographs, there is little 
doubt that when the water reached the 
boiler flues there was a sudden genera- 
tion of steam and gas, which rushed 
with almost an explosive effect up the 
flues and smokestack, carrying with it 
quantities of soot which remained 
pended in the air for some minutes after 
the ship disappeared. There was not the 
least sign of the proverbial whirlpool 


went down, 


cords being 


sus- 


Fic. 3. THE FINAL PLUNGE 





when the ship went down, though there 
were abundant surface signs of the grad- 
ual of the air the 
huli. 


escape imprisoned in 








An Important Potash Deposit has been 
discovered at Borax Lake in the north- 


western corner of San Bernardino Co, 
Calif., according to a_ bulletin issued 
jointly by the U. S. Geological Survey 
and the Bureau of Soils. Borax Lake, or 
Searles Lake, is one of the many playas 
or intermittently wet and dry lakes 
common throughout the arid regions of 


the West. It lies between the Argus and 
Slate the Mohave Desert 
was the original scene of the famous 20- 
mule team mine. The 
about ten miles long and five miles wide. 
According 


ranges in and 


Borax lake is 
to the bulletin, brine samples 
taken from six wells distributed over the 
salt flat an average of 6.78% of 
potassium oxide (K.O) in The 
average salinity of the brine is 43.82 
grams of solids per 100 cu.em. 


show 


solution. 


Existing 


data give reasonable assurance that the 
brine-saturated salt body is at least 60 
ft. thick, and covers an area of at least 
11 square miles. The total amount of 
potassium oxide is conservatively esti- 
mated at more than 4,000,000 short tons. 


Methods of separating potash from brine 
are now under investigation by the Bu- 
reau of Soils. 










































































April 25, 1912 


The Present Position of 
Wireless Telegraphy* 


By COUNT GEORGE VON ARCO} 


The most important technical progress 
made by wireless telegraphy in its 14 
years development is due to the labora- 
tory work of the large firms engaged. 

The two undertakings which control its 
development almost exclusively are the 
Marconi company in England and the 
jesellschaft fiir drahtlose Telegraphie 
in Germany. The former took the lead 
during the first 10 years of development, 
while the latter has come to the fore in 
the last few years.¢ 

Prof. Slaby was stimulated to new 
ideas of his own after witnessing the 
first Marconi trials in the year 1897. He 
designed an independent wireless system 
which was worked out in the Ober- 
schéneweide cable works of the Allge- 
meine Elektricitats Gesellschaft. Almost 
simultaneously Prof. Braun, of Strass- 
burg, secured a number of fundamental 
German patents, the use of which he 
transferred to the firm Siemens & Halske. 
In the year 1903 the two large firms 
founded the Gesellschaft fiir drahtlose 
Telegraphie m. b. H. for the common 
exploitation of these patents. The name 
“Telefunken” was selected for the sys- 
tem. The operations of the new com- 
pany were at first restricted to the de- 
livery and installation of wireless stations 
principally for military purposes. 

Marconi’s inventions were exploited by 
an English company which undertook 
both the delivery and installation of 
plants, as well as the erection of wire- 
less stations for the transmission of gen- 
eral news. The favorable geographical 
and political position of England was 
very advantageous for this purpose. The 
organization of the English company for 
the transmission of news was already 
very extensive and well established, and 
an English Marconi world monopoly for 
the wireless transmission of news was 
half completed when the German com- 
pany decided to extend its activity to 
this branch also. 

After the Telefunken company had in- 
stalled stations on some of the ships of 
the German mercantile fleet, tre Marconi 
company refused a mutual communica- 
tion on being called up by German ships. 
On this account the German merchant 
service was compelled to equip all its 
ships with Marconi stations, and to in- 
clude the telegraphists of this foreign 
organization in their crews. In view of 
the great interest which the German state 
authorities and shipping circles had in 


*From a paper reprinted in the “All- 
gemeine Elektricitiits Gesellschaft Jour- 
nal,” February, 1912. 

+Deutsche 3etriebsgesellschaft fiir 
drahtlose Telegraphic, Berlin, Germany. 


tit is now announced that the United 


Wireless Co., controlling the American 
commercial service, has been consoli- 
dated with the Marconi company.—Ed. 
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putting an end to these conditions, the 
Allgemeine and Siemens & Halske con- 
cerns determined to come to an agree 
ment with the Marconi company at a con- 
siderable financial sacrifice to themselves, 
by which the wireless service on board 
German mercantile ships was taken over 
by a newly formed company, “Deutsche 
Betriebsgesellschaft fiir drahtlose Tele- 
graphie m. b. H.” This company has 
the right of employing the German Tele- 
funken and Marconi patents, and the 160 
ship stations which it operates at the 
present day enjoy the same rights as the 
remaining Marconi stations. Thus at the 
present time the German company, in- 
cluding both the supply and operating 
companies, takes part in the working of 
the wireless system. 

The number of stations installed is a 
guide to the importance of the different 
firms in the markets of the world. The 
office at Berne, in its official list for the 
year 1910, mentions some 1300 wireless 
Stations which are distributed throughout 
all parts of the world. Of these, 80 to 
85% are registered as employing the 
Marconi and Telefunken systems, the use 
of the two systems being about equally 
divided. 

The principal apparatus in every wire- 
less installation is (1) the transmitting 
apparatus for producing high frequency 
alternating currents, (2) an antenna for 
radiating this energy, (3) a second an- 
tenna at a distant point for collecting the 
incoming radiations, and (4) a receiver 
which makes them perceptible. 

The alternating currents may take two 
different forms: (1) undamped or (2) 
damped wave-trains. The first are pro- 
duced either in accordance with Poul- 
sen’s method by an arc in an atmosphere 
of hydrogen, or directly by means of an 
alternating-current dynamo specially built 
for this purpose, a so called high-fre- 
quency machine, and the latter are pro- 
duced by a spark discharge. The arc 
method has not fulfilled the hopes placed 
in it and its application in practice has 
remained very limited. 

The continuous oscillations have only 
one single periodicity, the number of 
oscillations per second; the intermittent 
oscillations, on the other hand, have, in 
addition to the number of oscillations, a 
periodicity of the groups. As each group 
is derived from the energy of one spark 
discharge, the periodicity of the groups is 
equal to the rate of sparking per second. 
A transmitter with intermittent oscilla- 
tions can, therefore, possess more indi- 
viduality. 

As already mentioned, frequencies up to 
1,000,000 periods per second are adopted 
for high-frequency currents in our tech- 
nique. Such frequencies cannot be pro- 
duced either at the present time or at any 
early period in the future by a high-fre- 
quency dynamo. Alternating currents of 
50,000 periods have, however, also ac- 
quired a certain value in the last few 
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years, particularly for telegraphing over 
very great distances. Such frequencies 
can be generated directly on the dynamo 
principle from mechanical energy, by 
means of certain special dynamos.* 

The high-frequency machine is ex- 
pected to produce an increased wave 
energy. Hitherto, however, no failure in 
wireless telegraphy has been due to the 
fact that insufficient quantities of energy 
were available for the transmitter, but 
because they could not be radiated. The 
antenna difficulties limit the outputs. 
When antenne have actually been in- 
vented by means of which 500 or i000 
kw. can be radiated, then perhaps the 
spark method will fail, and then the ma- 
chine may assume a greater importance. 

High-frequency currents up to more 
than 100 kw. and frequencies up to mil- 
lions per second, and down to a few 
thousands, are produced with spark dis- 
charges. The most modern spark method 
can be well demonstrated by means of a 
tuning fork which is struck. The energy 
is imparted to the tuning fork by a short 
stroke, and this energy is converted into 
an acoustic wave-train of decreasing 
amplitude, and radiated. When the tone 
has entirely or nearly died away a new 
stroke is given. The hammer strokes 
correspond to the sparks in the electrical 
simile. The quantity of energy of a 
spark is converted into an alternating- 
current wave train of decreasing ampli- 
tude. 

In German stations the sequence of the 
strokes is usually at the rate of 1000 per 
sec. Let us assume that the alternating 
current generated has 100,000 periods, 
and that each wave train ceases after 100 
oscillations, then the intervals between 
the wave trains exactly disappear and the 
new spark always occurs at the moment 
when the previous wave train ceases. 
The spark method has some advantages 
over the machine. Of these we only 
mention the absolute constancy of the 
periodicity which is here dependent upon 
fixed electrical values, the double char- 
acteristic of the transmitter for high and 
tone frequency, and the variable accumu- 
lation of the energy per second for ob- 
taining greater momentary effects at the 
receiver. 

The most perfect form of the spark 
method at the present day is the “sound- 
ing blown-out spark” system. Three elec- 
trical properties should be mentioned in 
particular: (1) the intervals between the 
wave trains are extremely short, (2) the 
distances between the groups are of 
equal length and the wave trains follow 
one another with absolute regularity, 
whereby a tone is produced in the re- 
ceiver telephone; (3) the rapidly extin- 
guished spark has the further advantage 


*See note on “wired wireless” for mul- 


tiplex telephony and telegraphy Aas ar- 
ranged by Maj. G. O. Squier, U. S. A., in 
Eng. News, Feb. 2, 1911, p. 152, and also 
a note on the next page on use of high- 
frequency currents in military teleg- 


raphy.—Ed. 
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that it exists only during the very first 
oscillations, a long aérial wave train con- 
tinuing after its extinction. The energy 
loss of the spark is confined to a very 
small fraction of time, or speaking prac- 
tically, it is entirely overcome. After a 
long period of laboratory work, this ex- 
tinguishing principle, given by Prof. Max 
Wien, has been developed by the Tele- 
funken company to a stage of perfect 
reliability, even in plants working with a 
wave energy of 100 kw. 

The available high-frequency energy 
is led to the antenna by the transmitter, a 
part being radiated from it and produc- 
ing a distant effect. This is the actual 
work of the antenna. Only very recently 
has more light been thrown upon the 
phenomena occurring in the antenna, and 
the distance effects. Within the last two 
years Dr. Kiebitz, engineer in the tele- 
graph experimental department, has car- 
ried out new experiments with improved 
earth devices, and has published the re- 
sults, some of which are very favorable. 
Among other matters, he states that by 
means of an antenna erected by five 
workmen in one morning he was able to 
hear the signals of a station in Canada 
at a distance of 3700 miles. 

The form of antenna hitherto em- 
ployed generally consisted of wires with 
an upper conducting end surface, which 
were led vertically upward and supported 
by high masts; the dimensions were de- 
pendent upon the distances and the 
quantities of energy. The greater the 


distance to be bridged over, the greater 
must the energy be which is sent inte the 


antenna and radiated from it. The 
greater the energy is, the larger must the 
antenna be, both as regards the upper 
wire surface and the height of the same. 
The cost of the towers increases almost 
as the cube of their height. Here, then, 
lies the practical limit for the transmis- 
sion range of wireless transmitting sta- 
tions. It is certainly possible to generate 
100 or even more kilowatts in the form 
of high-frequency alternating current; 
one cannot, however, build without enor- 
mous expense an antenna which will 
radiate it satisfactorily. If the earth an- 
tenne fulfill all the hopes which many 
experts promise for them, then perhaps 
a new epoch in the construction of large 
wireless stations will begin for the 
longest distances ever known to our 
world, and then perhaps the high-fre- 
quency generator will receive preference 
over the spark system. One must not be 
too optimistic, however. 

The same antenne are used for re- 
ceiving as for transmitting. By syntoniz- 
ing the receivers greater distances can 
be covered on the one hand, and on the 
other hand it is possible to receive the 
signals of other transmitters, or not to 
hear them, according to the adjustment. 
How are the weak currents of the re- 
ceiver antenna made perceptible? The 
telephone cannot be operated by them, as 
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its diaphragm is much too slow to follow 
the 100,000 or more periods of the re- 
ceiving current. The acoustic organ of 
the human ear is also too slow and would 
not hear these telephone tones. It is 
therefore necessary to convert the energy. 
The high-frequency alternating current 
is converted to continuous current. This 
is effected by means of a rectifier, the 
detector, which at the present day usu- 
ally consists of a metal point in contact 
with a special mineral, for example, 
platinum and lead sulphide. 

From a damped high-frequency wave 
train a continuous current impulse is 
produced by rectification, and the latter 
finally moves the membrane of the re- 
ceiver. A movement of the membrane 
takes place for every distant spark. At 
1000 sparks per second the tone with 
1000 vibration periods at the receiver is 
heard. 

The technical progress of the last few 
years can best be realized from the ex- 
tended range of application. The trans- 
mission distances of the stations have 
been relatively increased, as it is now 
possible to transform 50 to 75% of the 
machine energy into antenna energy. 
Requirements can, therefore, be met with 
smaller primary plants. Owing to the 
omission of intervals between the wave 
trains, more energy can be led to one and 
the same antenna, and owing to the short 
duration of the spark, it is possible to 
transform very large quantities of energy 
into vibrations without disturbing the 
spark electrodes. The freedom from dis- 
turbances caused by other stations and 
atmospheric discharges has also been in- 
creased to an extraordinary extent. 

The construction of all apparatus dif- 
fers fundamentally according to whether 
it is required for military purposes or for 
the transmission of general news. In 
case of war it is necessary to get one’s 
telegrams through, notwithstanding in- 
tentional disturbances caused by the 
enemy. A large selection and a large 
tone scale is required, and it must be 
possible to make all alterations in the 
electrical adjustment as quickly as pos- 
sible. Complications and high prices for 
the apparatus are the natural result. 

The apparatus for the mercantile fleet 
is much simpler and smaller, since as a 
rule only short distances come into ques- 
tion. 

When one hears that with these small 
stations, which send 1.5 kw. into the an- 
tenna, it is possible to bridge over dis- 
tances of many thousand kilometers, one 
would think that with an antenna energy 
of 35 kw. it would be possible to reach 
fantastic figures. This is not the case, 
however. These long-distance results on 
ships are obtained at night. During the 
day, on the other hand, only distances of 
600 to 700 km. can be covered. 

Marconi was the first to recognize the 
cause. Light is the enemy of electric 
waves, and a greater enemy and energy 
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disturber, the higher the frequency of the 
alternating current. It is certainly easy 
to produce low frequencies but very diffi- 
cult to radiate them economically. The 
antenna determines the maximum fre- 
quency, by its height. The higher an an- 
tenna is, the better it is for low fre- 
quency. Thus we are here faced by a 
great difficulty. If it is desired to make 
a permanent connection over a long dis- 
tance, a connection which will work in 
the strongest sunlight, as for example, 
at midday in the tropics, then a low fre- 
quency is necessary. For this purpose a 
very high antenna is required. Marconi 
was also the first to establish a per- 
manent connection over 1900 miles be- 
tween England and Canada, which is 
still the only plant of the kind. His two 
stations are both the same size, and are 
both provided with enormous antenne. 


Use of High-Frequency Currents for 
military telegraphy is described in a 
recent paper by Maj. G. O. Squier, U. S 
A., before the Franklin Institute of Phil- 
adelphia. The experimental field lines 
employed were of standard Signal Corps 
field wire, with 11 of steel 
one strand of copper, weighing 
70 lb. per mile, and having a resistance 
of about 11 ohms per mile. The gener- 
ating apparatus consisted of small port- 
able wireless sets furnished by the Sig- 
nal for field These include 
a 500-cycle generator with a_= special 
and a quenched-spark gap 
for the production of a continuous train 
of oscillation. 
built-up 


strands and 


about 


Corps use. 


transformer 


The spark gap consists of 
disks of copper separated by 
ring insulation. 

field wire furnished by 
when laid out on the 
used to transmit Morse 
connecting directly or 
transformer to 
the 500-cycle generator supplied with 
the equipment, and the signals 
could be interpreted at the receiving end 
by a standard telephone 
receiver. The wire could be used 
for transmitting the high-frequency dis- 
charges of the complete quenched-spark 
fiel sending set which were received by 
the complete receiving set of such a 
wireless apparatus (with the usual de- 
tector and high-resistance telephone re- 
Since the high-frequency 
cillations used in the last case were above 
the limit of audibility, it 
sary to insert an interrupter to break 
the wave trains up into groups, which 
gave impulses within the limits of audi- 
bility. The quenched-gap circuit may be 
coupled directly to the line but then, 
the line is of comparatively high 
resistance and small inductance, the 
waves are damped out too quickly. This 
is cured by the use of an intermediate 
circuit of low resistance and high in- 
ductance. The interrupter may be placed 
in the generator or receiving circuit. It 
is better placed in the receiving circuit 
since the signals then sent out along the 
field wire are entirely inaudible and can 
be interpreted only with apparatus 
which includes an_ interrupter. The 
transmission of the regular Morse sig- 
nals over the wire with the usual field 
buzzer apparatus is not interfered with 
by simultaneous use of the ‘‘wired-wire- 
less” 


layers of mica 

The standard 
the Signal 
ground could be 
signals by 
through the 


Corps 


open-core 
wireless 


low-resistance 


same 


ceivers). os- 


was neces- 


since 


as noted. 
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The report has just been made public 
of the United States Waterways Com- 
mission, created by act of Congress, Mar. 
3, 1909. The preliminary report of the 
Commission was reviewed in ENGINEER- 
inG News of Feb. 3, 1910, p. 137. The 
Commission is made up of seven Sena- 
tors and five members of the House of 
Representatives. The chairman of the 
Commission is Hon. Theodore E. Burton, 
of Ohio, whose long service as chairman 
of the Rivers and Harbors Committee of 
the House of Representatives gives him 
such an intimate knowledge of the gov- 
ernment work in connection with river 
and harbor improvement as is possessed 
by very few public men. 

The complete report forms a pamphlet 
of 62 pages. The Commission has also 
had printed some 22 documents of special 
interest to students of transportation 
problems, including reports on railways 
and waterway transportation in foreign 
countries. In what follows we present a 
summary of the conclusions and recom- 
mendations contained in the Commis- 
sion’s final report. 


Is RIVER COMMERCE INCREASING OR 
DIMINISHING ? 


In its preliminary report the Commis- 
sion referred to the decline in water 
transportation on many inland rivers, 
especially the Mississippi and its tribu- 
taries. To determine whether any change 
in conditions has occurred since the date 
of that preliminary report, the Commis- 
sion obtained from the Chief of Engi- 
neers reports from 44 officers in charge 
of districts, showing the present status 
of river commerce in each district. In 
the majority of cases the reports show 
that the traffic has remained practically 
stationary since 1909. There has been 
some increase in traffic on the rivers 
emptying into the Atlantic Ocean which 
are large enough to accommodate ocean 
or coast-wise vessels. These, however, 
are really arms of the sea and are not to 
be classed with inland transportation. 

On the Mississippi and its tributaries, 
while there have been some cases where 
traffic has increased, the result generally 
has been decrease. An increase on the 
Tennessee and Cumberland Rivers ap- 
pears to be chiefly due to lumber traffic. 
On the upper Mississippi River, between 
St. Paul and the mouth of the Missouri, 
a traffic of nearly 4,000,000 tons was 
carried in 1907. In 1911 the traffic was 
little over 2,000,000 tons. Log rafts, 
which formerly furnished a large part of 
the traffic on this section of the river, are 
disappearing with the cutting off of the 
timber. 

The great amount of agitation over 
waterway transportation has led to the 
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The final report of the National 
Waterways Commission just sent 
to Congress shows that traffic on 
inland waterways has diminished 
since 1909. It recommends that 


the Government furnish free en- 
gineering for the construction of 
the Lake Erie & Ohio River ship 
canal if the localities interested 
raise the money to build it. It 
further recommends that the In- 


terstate Commerce Commission 
be given authority over waterway 
transportation; that no Federal 
money should be spent on water- 
ways unless terminals free from 
railway control shall be assured; 
that the Government should 
share the cost of storage reser- 
voirs to prevent Pittsburg floods; 
and that water-power develop- 
ment should be subject to Fed- 
eral control. 





establishment of a steamboat line on the 
Missouri River by Kansas City capital, 
which is to begin operations this year. 
On the Mississippi River a barge service 
between St. Louis and New Orleans, 
which was discontinued in 1903, was re- 
established last June, but its total traffic 
for the season was only 11,130 tons. 
There is considerable activity in the con- 
struction of steel barges for traffic on the 
Ohio River. 


THE PROJECTED LAKE ERIE AND OHIO 
RIVER CANAL 


A year ago the Commission was author- 
ized by Congress to investigate this 
enterprise. At the Commission’s  re- 
quest, a report upon the project has been 
prepared by Col. H. G. Newcomer, Corps 
of Engineers, U. S. A., and has been 
published by the Commission. The pro- 
posed canal is to extend from the Ohio 
River, just above Dam No. 6, up the 
Beaver and Mahoning Rivers to Niles, 
Ohio, a distance of 50 miles, and thence 
up the Mosquito Valley to the summit 
level near Jefferson, Ohio, which is 31 
miles long. The canal then descends 
with a vertical fall of 327 ft. through 
Indian Creek Valley to Lake Erie, a dis- 
tance of 13 miles. The total length of 
the canal would be 103 miles, and the 
total elevation overcome 559 ft., for 
which 30 locks would be required. The 
canal is planned for a depth of 12 ft. 
ever miter-sills. Surveys made in 1905 
indicated a total cost of construction of 
$53,000,000. The Commission says it is 
now generally conceded that that esti- 
mate was somewhat too low and that 
$60,000,000 would be more nearly cor- 
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rect. The Commission gives its chief 
attention to the question whether the 
traffic the proposed canal would obtain 
and the benefits from its construct‘or 
would be commensurate with its cost. 
On this point we quote from the report 
verbatim as follows: 


The calculations made in 1905 give 
3,000,000 tons as the probable traffie for 
the first year of operation, 22,500,000 for 
the fifth vear, and 38,000,000 for the 10th 
year There are a number of consider- 
ations which would indicate that these 
estimates are probably too high In 
order to successfully compete with the 
railways the canal must offer much 
cheaper transportation, except when 
there is an excess of traffic. This is due 
to the fact, as set forth in the prelimin 
ary report of the Commission, that water 
transportation has certain natural dis- 
advantages which lessen its convenience 
and reliability, and cause shippers to 
patronize the railway in preference, un- 
less the water route offers sufficient in- 
ducement in cheaper transportation 

The cost of transportation on the pro- 
posed canal is estimated at 1.58 mills per 
ton-mile, which, with the tolls proposed 
to be charged, would make the total cost 
about 3 mills per ton-mile. This would 
undoubtedly give the canal the required 
advantage over the competing railways 
if the present rate# which are gener- 
ally considered to be high, amounting 
to about 8.5 mills per ton-mile for iron 
ore and 6.8 mills per ton-mile for coal, 
were maintained after the canal was 
opened. It may confidently be expected, 
however, that the railroads will make 
substantial reductions from the present 
high rates whenever they are not operat- 
ing to their full capacity, in an effort 
to keep traffic from being diverted to the 
waterway, and every reduction in their 
rates will lessen the advantages of the 
canal. 

Some idea of the point below which 
the railroads could not profitably reduce 
their rates is shown by the fact that the 
cost of shipping ore on the Bessemer & 
Lake Erie R.R., which is owned by the 
United States Steel Corporation and op- 
erated as a bulk freight road from Pitts- 
burg to Conneaut on the Lake, is stated 
to be about 2.8 mills per ton-mile, and 
the cost of hauling coal in full train 
loads on the Pittsburg & Lake Erie R.R., 
which the canal would parallel for most 
of its length, according to estimates 
made by Frank Lyon, attorney for the 
Interstate Commerce Commission, is less 
than 2 mills per ton-mile. 

Several cases involving the fairness of 
these coal rates from the Pittsburg dis- 
trict to the Lake Erie ports have re- 
cently been considered by the Interstate 
Commerce Commission and_ reductions 
amounting to 10c. a ton ordered The 
complaint investigated was that these 
rates were unreasonably high in com- 
parison with the West Virginia coal 
rates, some of which average less than 
3 mills per ton-mile. 

The railways competing with the pro- 
posed canal will doubtless be restrained 
from making excessive reductions in 
their rates by the provision of the Mann- 
Elkins Act of 1910, which prohibits rail- 
roads lowering their rates in competi- 
tion with a waterway from raising them 
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the Inter- 
This pro- 
with 
National 
Commission in its prelimin- 
the which was 
the elimination of water com- 
unfair 


until after 
Commerce 


again hearing by 


state Commission. 
accordance 


the 


vision was inserted in 
the recommendation of 
Waterways 
ary report, purpose of 
to prevent 


petition by means. 


It is the opinion of the Commission 
that the amount of coal which it is ex- 
pected the proposed canal would carry 
has been overestimated. The coal de- 
posits in the Monongahela sasin near 
to the river are becoming depleted so 
that it will be more expensive in the 
future to bring to the river the coal 
that is to be shipped in barges. This 
would make it more economical, as well 


as convenient, to patronize a_ railroad 
whose tracks reach directly to the mine. 
To what extent these factors and the 


natural disadvantages peculiar to water- 


ways will reduce the amount of traffic 
which the canal might otherwise obtain 
cannot be accurately determined. Even 
with an annual average traffic of 10,000,- 


000 tons it would about pay expenses and 
be of great commercial benefit to the lo- 


calities which it would serve. Further- 
more, the traffic between Pittsburg and 
the Lake Erie ports is increasing rapidly 


and no doubt will soon require additional 
transportation facilities. It 
how far the 
traffic 
cause of 


is a question 
handling this 
their capacity 
the difficulty of enlarging their 


railroads now 


can increase be- 


terminals, even at enormous cost. 

The communities interested in this 
canal propose to bond themselves in 
order to raise the money for the cost of 
construction, and have already obtained 
the legislation necessary for such bond 
issues They ask that the work be car- 
ried out under the direction’*of the Sec- 
retary of Wari‘and the Corps of Engi- 
neers, and that the Federal Government 
construct the harbor in Lake Erie and 
make ‘the improvements necessary in 
the rivers of the Pittsburg district. 

In view of the great benefits which 
would result from the construction of 
this waterway, the Commission believes 
that the Federal Government is justified 
in coéperating with the localities which 
are to furnish the funds to the extent 
of building the approaches to the canal 
and of lending them the Army engineers 
to perform the engineering work neces- 
sary for its construction. 

The Commission accordingly recom- 


mends that when $10,000,000 is available 
in cash, and bonds to the amount of $50,- 
000,000, or as much more as is necessary 
in the the War 
to insure its completion, have au- 
thorized legality of bonds 
certified by 
shall 

detail 

officers 


opinion of Secretary of 
been 
and the such 


has been legal 
Chief of 


for 


competent 
direct the 
without charge 
from the 
Engineers as he shall deem necessary to 


authority, he 
Engineers to 
such 


services Corps of 


perform the engineering work necessary 


for the construction of the proposed 
canal. 

The commission further recommends 
that when the work of constructing the 
eanal has actually begun, Congress, if 
satisfied that it will be completed, shall 
appropriate the funds necessary for an 
adequate harbor in Indian Creek at the 
Lake Erie end and for the necessary 
improvement of the Ohio River in the 
Pittsburg district, the same to be com- 
pleted by the time the canal shall be 


ready for operation, but the Government 


should not be required to purchase any 
land in making these improvements. 


The plan of coéperation here proposed 


ENGINEERING NEWS 











Vol. 67, No. 17 








is intended to leave the canal essentially 
a local enterprise, and the above recom- 
mendations for the coéperation of the 
Federal Government in constructing this 
waterway. are not to be construed as 
obligating the Govern- 
any future time, to 
financial responsibility what- 
any way related to its construc- 
tion, maintenance, or operation. 


committing or 
ment, now or at 
sume any 
ever in 


as- 


A PROJECTED CANAL FROM LAKE ERIE TO 
LAKE MICHIGAN 


A report on this project has been made 
by Col. George J. Zinn, Corps of Engi- 
neers, and printed by the Commission as 
Document No. 21. The proposed route 
of this canal is from Toledo up the 
Maumee River as far as Fort Wayne, and 
from this point to Lake Michigan by an 
artificial waterway. Nothing more than 
a preliminary reconnoissance -of the 
route to develop its engineering difficul- 
ties, cost, etc., has been made. 

Concerning the capacity of the pro- 
posed canal, there have been two proposi- 
tions, one to construct a ship canal with 
depth of 24 ft., the other a barge canal 
with not over 16 ft. depth. The Com- 
mission advises that the 24-ft. canal 
should not be considered. Not only would 
the cost of construction be great and the 
difficulty of providing adequate water 
supply for the summit level be serious, 
but if the canal were constructed the 
Commission believes that large lake 
steamers would prefer the longer lake 
route by way of the Straits of Mackinaw 
in preference to the slow and risky pas- 
sage through the proposed canal. 

The Commission concludes that if the 
canal could obtain any _ considerable 
amount of traffic, it would be through 
its furnishing a connection with the en- 
larged Erie Canal now under construc- 
tion by the State of New York. It states 
that a type of barge of about 2000 tons 
capacity has been especially designed to 
pass through the new Erie Canal and at 
the same time be safe to navigate the 
lakes. By giving the proposed canal the 
same depth and width as the New York 
Barge Canal, such barges could make the 
trip from the southern end of Lake Michi- 
gan through this proposed canal, then 
through Lake Erie to the New York 
Barge Canal and so on to tidewater. The 
Commission concludes, therefore, that 14 
ft. depth would be sufficient for this 
waterway. 

After an extended discussion of the 
possibilities of traffic on the proposed 
canal, the Commission concludes that it 
is worth while to have a survey made by 
the Corps of Engineers to determine the 
most feasible route, the probable cost of 
construction and the traffic possibilities. 
An appropriation of not more than $15,- 
000 is recommended for this purpose, 
which it is evident would be sufficient 
for nothing more than a rough prelimi- 
nary survey. 





PROPOSED ANACOSTIA AND 
CANAL 


CHESAPEAKE 


The Commission was authorized to in- 
vestigate this old project, originally pro- 
moted in 1828. The proposed canal 
would extend from the Anacostia River, 
near the District of Columbia boundary 
line, to some point on Chesapeake Bay. 
The purpose of the proposed canal would 
be to shorten the water route between 
Washington and Baltimore. The present 
distance is 210 miles, which would be 
reduced to 79 miles by the proposed 
canal. A sea-level canal, however, would 
require a cut 180 ft. to 200 ft., which 
would be enormously expensive. There 
is no adequate water supply for a lock 
canal of any size, and even if there were, 
the slow speed in passing through a 
canal of such a length would make ves- 
sels prefer the longer distance through 
the open river and bay. 


LEGISLATION TO COMPEL CO-OPERATION 
BETWEEN RAILWAYS AND WATERWAYS 


The Commission gives much attention 
to the need for protecting water trans- 
portation from unfair competition by rail- 
way lines. Amendments to the Interstate 
Commerce law made in 1910 prohibit 
railways which have lowered their rates 
to compete with waterways from raising 
them again after the waterway compe- 
tition has been removed. The Commis- 
sion believes, however, that further 
legislation is necessary and it favors giv- 
ing power to the Interstate Commerce 
Commission to control joint rates and 
through routes between rail and water 
lines, so that it may compel such routes 
and such rates to be established when- 
ever the public interest requires. It also 
favors giving power to the Interstate 
Commerce Commission to compel physi- 
cal connections between railways and 
waterways wherever through routes are 
necessary. 

The Commission refers to the fact that 
the railways through their ownership of 
steamships on the Great Lakes dominate 
the lake and rail package-freight busi- 
ness, and also to a considerable extent 
the grain traffic. Railway lines also domi- 
nate transportation on Long Island Sound 
and to a considerable extent the coast- 
wise trade. The Commission recommends 
that the Interstate Commerce Commis- 
sion be given jurisdiction over all lines 
of water transportation which are under 
railroad control, and also over all inde- 


pendent water carriers which operate 
over a_ specified route with regular 
schedules. 


PUBLIC CONTROL OF WATER TERMINALS 


The most essential requirement, says 
the Commission, for the preservation of 
water transportation is the establishment 
of adequate terminals. Private corpora- 
tions and railway companies control] the 
water terminals in nearly all the large 
cities of the country, not only at the sea- 
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ports, but on the Great Lakes and the 
principal rivers. The public control of 
waterway terminals, however, says the 
Commission, is rather a local or state 
problem than a federal problem. The 
Commission recommends that the federal 
government shall not make further im- 
provements in rivers and harbors unless 
the localities affected give assurance that 
proper water terminals and other neces- 
sary adjuncts to navigation shall be fur- 
nished by municipal or private enterprise 
and at reasonable charges. In many 
cases it is not the condition of the chan- 
nels so much as it is the lack of ter- 
minals that retards the development of 
water transportation. With water ter- 
minals in private control, expenditure by 
the federal government to reduce the cost 
of water transportation may benefit not 
the public but the interests which con- 
trol the terminals. 


ARE STORAGE RESERVOIRS PRACTICABLE 
FOR PREVENTING FLOODS AND 
AIDING NAVIGATION 


The Commission devotes some ten 
pages of its report to a discussion of the 
practicability of storage reservoirs. The 
conclusions reached may be summarized 
as follows: 

(1) With the development of the coun- 
try, the necessity on many streams of 
some means of flood-protection preven- 
tion has become most urgent. 

(2) Flood prevention by means of 
storage reservoirs is most practicable 
where the value of property which may 
be damaged by flood is greatest and 
where the reservoirs can be also used for 
power development and aiding naviga- 
tion. 

(3) The information available is not 
sufficient to enable the Commission to 
specify on what streams reservoir con- 
struction would yield results commensu- 
rate with the cost. Each case must be 
considered on its merits, and the Com- 
mission urges the necessity of careful 
studies such as those made by the Pitts- 
burg Flood Commission. 

(4) The federal government has no 
constitutional authority to engage in 
works intended primarily for flood pre- 
vention or power development. The Com- 
mission holds that flood prevention is pri- 
marily a local problem and that the fed- 
eral government can only participate in 
the work where a substantial improve- 
ment to navigation will result. 

(5) The extent to which the federal 
government may share the expense of 
constructing storage reservoirs on the 
head waters of a navigable stream must 
be determined in each case by govern- 
ment experts. 

(6) The Commission believes that the 
federal government is justified in investi- 
gating the proposed reservoirs on the 
Allegheny and Monongahela head waters. 
The Commission recommends, therefore, 
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that a board of engineers be created to 
investigate the question whether the pro- 
posed reservoirs planned by the Pittsburg 
Flood Commission are needed to furnish 
sufficient water supply for operating the 
government’s locks and dams on the Ohio 
River and its tributaries and to what ea- 
tent the benefits of navigation would jus- 
fity the federal government in sharing 
the expense. 


INFLUENCE OF FORESTS UPON NAVIGATION 
AND FLOOD PREVENTION 


The Commission devotes ten pages to a 
review of the conflicting opinions, state- 
ments and reports upon this subject. 
This review deserves high commenda- 
tion for its fair and judicial character. 
The Commission says that the officers of 
the Corps of Engineers and meteoro- 
logists are, as a rule, inclined to mini- 
mize the influence of forests upon rain- 
fall and stream flow, while geologists, 
foresters and others are inclined to 
emphasize it and civilian engineers are 
about equally divided. 

The Commission reviews the investiga- 
tions made by Prof. Mead, of the Uni- 
versity of Wisconsin, and those of Col- 
onel Burr, of the Corps of Engineers, 
both of which showed that no particular 
variation in stream flow could be traced 
to the large changes in forest cover which 
have taken place in certain drainage 
basins. It also reviews the studies made 
by M. O. Leighton, of the Geological 
Survey, and Messrs. Hall and Maxwell, 
of the Forest Service, tending to show 
that a number of streams in the eastern 
United States were becoming more ir- 
regular in their flow. The Commission 
rejects all these records, however, as not 
finally settling the question. 

The final conclusion reached by the 
Commission is that whatever influence 
forests may exert upon precipitation, 
run-off and erosion, it will evidently be 
greatest in mountainous regions. In no 
case, however, can forests be relied upon 
to prevent either floods or low-water con- 
ditions. There is substantial agreement 
of all the witnesses on this point. 

The prevention of erosion undoubtedly 
outweighs all other benefits of foresta- 
tion, and the Commission favors the pre- 
vention of forest removal on mountain 
slopes wherever the land is unsuitable for 
agricultural purposes. It urges the re- 
forestation of tracts which have already 
been stripped of timber, not only when 
located at the headwaters of navigable 
streams, but wherever this would be the 
most valuable use of the land. 

Of at least equal importance with for- 
est preservation are the prevention of 
forest fires, the regulation of hillside 
farming, and prohibition of stripping the 
forest cover on mountain sides where the 
soil cover is thin. The Commission con- 
cludes that the chief responsibility for 
forest preservation and protection of 
lands from erosion rests with the sepa- 
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rate states, rather than with the federal! 
government. 


WATER POWER DEVELOPMENT AND 
CONTROL 


The final section of the report, includ- 
ing nearly one-third of its contents, is 
devoted to the problem of water-power 
development and control and the relation 
thereto of the federal government. The 
Commission points out that under pres- 
ent conditions and present laws there 
can be no extensive water-power de- 
velopment within the public domain. Any 
such development must depend on per- 
mits which the law permits the Secretary 
of Agriculture and the Secretary of the 
Interior to sign. These permits are 
revocable at will, are unassignable, un- 
mortgageable and subject to interference 
by the location of mining claims and the 
transfer of land from one jurisdiction to 
another. The conditions respecting the 
construction of water-power plants on 
navigable streams are not much better. 

For the conservation of the nation’s 
fuel supply, it is urgently desirable that 
water power now undeveloped should be 
put to work. Discussing the relative cost 
of steam power and water power, the 
Commission suggests that an average 
saving in cost of water power over the 
cost of power produced by steam en- 
gines would be $20 per hp., per annum 
At this rate, allowing a return of 10% 
per annum on the investment, water 
power can be developed up to a capital 
cost of S200 per hp. in excess of the cost 
of a steam plant. 

Reference is made to the recent re- 
port of Herbert Knox Smith, Commis- 
sioner of Corporations, on the concentra- 
tion of water-power ownership; and the 
Commission points out that this subject 
is important, not so much that financiers 
and promoters find monopoly advan- 
tageous as that economic considerations 
and the natural character of the business 
make monopoly almost ‘inevitable and 
perhaps desirable -vhen subject to pub- 
lic regulation. 

Turning then to the legal aspect of 
water-power control, the Commission re- 
views at great length and with much 
ability the varying laws and customs in 
different states and different sections 
with respect to riparian rights. The Com- 
mission thoroughly establishes the fact 
that the federal government has supreme 
authority not only over navigable streams, 
but over their tributaries, so that the 
authority of Congress reaches to the 
source of every stream. Constructions 
of any sort in or over streams, either 
navigable or non-navigable, are therefore 
within the control of Congress. Not only 
has the federal government authority to 
control water-power plants because of 
their relation to streams used for naviga- 
tion, but it also has authority because a 
large part of the business in connection 
with the production and sale of hydro- 
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electric power extends across state boun- 
daries and has been decided to be inter- 
state commerce. 

Having established the legal and con- 
stitutional right of the federal govern- 
ment to control water-power develop- 
ment, the Commission proceeds to special 
recommendations, taking up first the gen- 
eral dam act passed June 23, 1910. It 
declares that experience has shown that 
the limited-term franchise or grant, pro- 
vided in this law, does not encourage 
water-power development or protect the 
public interest. Under the terms of this 
act, the franchise or grant is limited to 
50 years, and no provision whatever is 
made for the disposition of the property 
at the expiration of the grant. If the 
property is to be turned over to the gov- 
ernment at the end of the term, which is 
a fair supposition, then the business 
must earn enough profit to amortize the 
investment during this period. The com- 
pany must, therefore, be permitted to 
charge rates high enough to provide for 
this amortization; and if prevented from 
doing so by the regulations of some state 
commission or by outside competition, 
the result will be a loss to the investors. 

The Commission, therefore, recom- 
mends that a more equitable form of 
franchise should be granted to those 
seeking to develop water power. Refer- 
ring to the three ordinary forms of fran- 
chise, namely, the grant in perpetuity, 
the indeterminate grant and the limited- 
term grant, the Commission says that the 
grant in perpetuity, which is generally 
demanded by water-power promoters, 
may be dismissed at once as not con- 
sistent with the public interests. The 
grant for an indeterminate term has 
proved successful with municipal utili- 
ties, but the Commission doubts its ap- 
plicability to water-power grants widely 
scattered. The Commission, therefore, 
favors some form of limited-term grant, 
but specifies that the grant should con- 
tain provisions which will insure the 
actual investor of the permanency and 
security of his investment. Any sucn 
grant should include provision for com- 
pensation to the holder of the grant at the 
end of the term if the grant is not re- 
newed. This compensation should ex- 
tend merely to the actual physical value 
of the property taken over by the gov- 
ernment. 

Concerning the development of water 
power in the public domain, the Commis- 
sion recommends amendments to the ex- 
isting laws. It suggests first that the 
mining laws be so altered that mining 
entries can be made in localities suitable 
to water-power development only under 
conditions which will not interfere with 
such water power. It also recommends 
that homestead and other public-land en- 
tries should be subject to the right of the 
federal government to grant rights-of- 
way across the land for electric transmis- 
sion lines or other adjuncts to hydro- 
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electric plants. The Commission sug- 
gests the advisability of creating some 
executive board which shall have au- 
thority under suitable conditions to grant 
permits for water-power development and 
transmission, either upon the public do- 
main or on navigable streams. Congress 
would then make laws establishing a 
general policy under which such grants 
would be made, but would not as at 
present pass a special act for each grant. 

Concerning compensation for grants 
for water-power development, the Com- 
mission declares that as this constitutes 
a special privilege, the government is 
surely entitled to proper compensation. 
Such compensation, however, it believes, 
should not be made a means of raising 
revenue for general purposes, but should 
be so fixed as to compensate the govern- 
ment for the necessary cost of surveys, 
inspection, etc., and to control the use of 
streams in the interest of the public. 

It wil! be apparent from the above re- 
view that the Commission takes strong 
and emphatic ground in favor of federal 
control of water-power development. In 
a concluding paragraph of the report the 
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Commission says that while in its opinion 
the business has not yet reached such a 
stage of development as to make federal 
control now desirable, it is rapidly ap- 
proaching that stage. The report con- 
cludes as follows: 


The Commission would recommend that 
for the presen. all questions arising be- 
tween the water power company and the 
consumers of product or 
left to the control of the several States 
within which such companies 
doing except in 
the authority and power of neither mu- 
nicipalities or the State are adequate to 
the public interest: but with the 
fullest understanding that within the 
comparatively near future this feature 
of its regulation must inevitably 
pass to the federal government. 
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Great Possibilities in Gas and Mining 
engineering indicated by the 
titles of the two following papers taken 
from the list of those to be presented 
before the agricultural chemistry 
tion of the Eighth International Con- 
gress of Applied Chemistry: “The Com- 
bustible Excreted by Cattle” and 
“The Mineral Constituents of the New 
Born Calf.” 
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Backwater Wave in the Spill- 
Gatun, 
Panama Canal 


way Channel, 


By EDWARD C. SHERMAN* 

The spillway section of the Gatun Dam 
will be a structure of ogee section, curved 
in plan and situated about midway be- 
tween the ends of the earth dam at a 
point where a suitable rock foundation 
was found. In order to permit closure by 
the earth dam of the river channel and 
the canal and diversion channels which 
the French company had excavated, an 
outlet for the Chagres River was pro- 
vided by making a cut about 300 ft. wide 
through the rock at the site of the spill- 
way. The concrete floor and side walls 
of this cut were placed, so far as was 
practicable prior to the construction of 
the dam itself, so as to protect the rock 
from erosion and to obtain a smooth 
channel for the water (Fig. 1). The 
spillway dam could not, of course, be 
constructed until work on the earth dam 
and the locks had advanced far enough 
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so that backing up the lake against them 
would do no harm. 

As soon as the channel was lined and 
arrangements made for the subsequent 
construction of the dam, the former out- 
lets were closed and the river began to 
flow through the new artificial channel. 
Trains carrying spoil from Culebra Cut 
for use in that part of the earth dam 
lying west of the spillway crossed on a 
timber trestle some distance above the 
site of the spillway dam. There was 
danger that this trestle might be carried 
away by a great freshet such as not in- 
frequently comes down the Chagres in 
the rainy season and, realizing this, the 
engineer of the Atlantic Division sug- 
gested a more stable structure. 

The bridge which he proposed and 
which was subsequently built, was con- 
structed largely of old steel spans from 
the Panama R.R.; the piers, five in num- 
ber, being spaced to accommodate the 
superstructures which were available, 
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ind although referred to as a “per- 
manent” bridge as noted above, it was 
decided that it would be retained only in 
case it was found in practice that the 
piers offered no serious obstruction to 
he current. 

The appearance of a backwater wave 
just above the bridge piers and extend- 
ing entirely across the channel was noted 
before the lake had risen very high and 
when, in the freshet which occurred 
early in December, 1910, the lake rose 
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to elevation 26, giving a depth of 16 ft. 
at the upper end of the channel, the wave 
reached a rather alarming size. The 
question naturally arose as to what would 
happen in the event of a much larger 
flood and especially what would happen 
after the completion of the dam, when, 
with all crest gates open, some 140,000 
cu.ft. per sec. would be poured down the 
channel. The writer was instructed to 
investigate and report on the matter with 
special reference to the height of the 
backwater wave, the probability of the 
channel walls being overtopped and the 
danger of the bridge being damaged or 
wrecked. 

Approximate measurements of the 
height of the wave with the lake at about 
elevations 20 and 26, had already been 
taken and the channel had been rated by 
current-meter measurements so that the 
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haps an empirical formula for the par- 
ticular case under consideration might be 
derived. The Third Division of the Chief 
Engineer’s Office, which was charged, 
among other duties, with making all 
stream gagings, was asked to take such 
observations, and as the lake fell to its 
normal level observations sufficiently 
complete for use were obtained for four 
different lake levels—-at elevations 26, 
22.4, 21.3 and 21.0. 

With only four satisfactory observa- 
tions of wave height, three of which were 
close together, and all subject to the 
error due to considering only one longi- 
tudinal section of a stream 285 ft. wide, 
it did not seem advisable to attempt to 
derive a purely empirical formula. Ac- 
cordingly a rational theoretical form was 
taken and the constants manipulated 
until it fitted all the observations very 


closely. The resulting equation was as 
follows: 
O= 797 (D +H)” 174 H 


in which 
Q — Cu.ft. per sec. flow in channel, 
Depthofthe undisturbed stream, 
H Height of wave, i.e., the ad- 
ditional depth caused by the 
obstructions. 

Knowing approximately what the depth 
D in the channel would be with a dis- 
charge of 140,000 cu.ft. per sec., made 
it possible to determine from the formula 
the probable height of the wave under 
the given conditions. The general form 
of the backwater wave was as shown in 
Fig. 2, and longitudinal profiles of the 
four observed waves and of the one pre- 
dicted for a discharge of 140,000 sec.ft. 
are shown on a somewhat exaggerated 
scale in Fig. 3. It is seen that the total 
depth at the wave will probably be about 
33.5 ft., and that the side walls may be 
overtopped whenever the discharge is in 
excess of about 80,000 cu.ft. per sec. 

As the bottom chords of the bridge 
girders adjacent to the middie truss span 
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corresponding discharges were known. 
The substitution of the known quantities 
in theoretical formulas indicated that in 
this case they could not be used with any 
confidence in determining the probable 
wave height for other lake levels. It 
seemed best, therefore, to have more 
complete observations taken at a number 
of different lake levels while the lake was 
falling after the freshet so that suitable 
coefficients for use in the formula or per- 





are about 33.5 ft. above the channel floor, 
it is evident that they would be likely to 
suffer serious damage from drift should 
the assumed discharge take place. Be- 
lieving that the probability of a freshet 
of such magnitude was small, and that 
when such an amount is discharged over 
the completed dam there will be little or 
no drift on account of the large size and 
irregular outline of the lake, it was 
recommended that the bridge be left in 
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place and the chance of damage be taken 
until the completion of the work when, 
if it appears desirable to have a perma- 
nent bridge across the spillway channel, 
the present structure should be removed 
and a new one, without channel piers, 
built in its stead. With the piers removed 
there will be no danger of the walls being 
overtopped. 

In order that overtopping the walls 
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while the obstructions remain might not 
cause serious damage, it was recom- 
mended that certain temporary protective 
paving be placed on the banks for a short 
distance each side of the bridge. 

No large freshets have occurred since 
the investigations were made, and the 
work on the dam is now advanced to a 
point where, in any event, only a com- 
paratively small flow can be _ passed, 
Gatun Lake serving to hold the surplus 
until the flood subsides. It would appear 
therefore that the danger has been passed 
and the conclusions justified. 


The Effect of Seawater on Concrete 
is succinctly stated at the end of a paper 


entitled “Marine or Iron-Ore Cements,’ 


presented by H. E. Brown to the annual 
convention of the National Association 
of Cement Users, Kansas City, Mar. 11- 
16, 1912. The summary is as follows: 
When disintegrating effects occur in 
conerete exposed to the action of sea 
water, and where there are variations in 
level of the water, due to wind, wave 
ind tide, these disintegrating effects 


may be rightly divided into two main 
causes—mechanical and chemical. Me- 
chanical action is influenced (1) by al- 
ternate drying and wetting of the sur- 
faces, due to wind, wave and_ tidal 


action; (2) abrasions from ice or floating 
objects; (3) formation of expansive crys- 
tals Where freezing occurs, or where 
double salts may be formed within the 
concrete body 

This brings us to the second main 
cause of disintegration, namely, chemi- 
cal action, since the formation of the 
double salts is first brought about by 
substitutive chemical reactions. Such 
double salts as calcium aluminum sul- 
phate occupy more space than the orig- 
inal compounds The dissolving, replac- 
ing and formation of these new crystal- 
line substances act in the same manner 
as ice crystals within the rocks. Such 
ice crystals have been very effective in 
producing disintegration of the archaian 
rocks covering the earth’s surface. 

The hydraulic cements which are best 
fitted to withstand satisfactorily all dis- 
integrating effects of sea water (except- 
ing those which are purely mechanical) 
are those which give the greatest dens- 
ity of concrete structure, and which are 
relatively high in silica, low in magnesia 
and sulphur trioxide, and in which the 
content of alumina does not exceed that 
of the ferric oxide 
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Benjamin Guggenheim 


The sinking of the ill-fated steamship 
“Titanic” carried to their graves many 
well known men prominent in the public 
life and the industrial development of 
America. Among these was Benjamin 
Guggenheim, one of the younger of the 
seven sons of the late Meyer Guggen- 
heim, who was one of the most remark- 
able characters of the past generation, 
and the founder of an immense fortune. 

Benjamin Guggenheim was born in 
1865. At 20 years of age he was sent 
by his father to Leadville, Colo., to take 
charge of extensive mining interests. 
Here he studied not only the commercial 
but the engineering and metallurgical 
side of the mining industry and was 
among the first to realize the great possi- 
bilities in the smelting industry. 

The first smelting plant at Pueblo, 
Colo., was built under his immediate di- 
rection. In all the western mining opera- 
tions of the family, Benjamin 
leading spirit. 


was a 


BENJAMIN GUGGENHEIM 


In 1903 he entered into the manufac- 
ture of mining machinery, and with his 
great wealth and business sagacity built 
up the plant of the Power & Mining Ma- 
chinery Co., at Cudahy, Wis., a suburb 
of Milwaukee. Three years later this 
company was merged with the Interna- 
tional Steam Pump Co., of which Mr. 
Guggenheim ultimately became president. 

Under his direction the business 
been vastly extended, and includes not 
only numerous plants in the United 
States but others in England and France. 
Although not an engineer, Mr. Guggen- 
heim had sufficient breadth of view to ap- 
preciate engineering as well as industrial 
and commercial problems, and no small 
part of his success in mining and manu- 
facturing was a just appreciation of the 
service rendered by his many engineer- 
ing associates. 


has 
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Wind Storms in 
Apr. 20-22, 
age and 
Apr. 20 a 
direction 
Counties, 


the South and West, 
a large property dam- 
considerable life. On 
in a northeasterly 
Oklahoma 
State, 
struck 
County, 


caused 
loss of 
storm swept 
through 
in Oklahoma 


and Logan 
and on the 
the town 
Kansas. A 
persons were reported killed 
or injured at and many buildings 
were blown down, including a grain 
elevator. In Oklahoma, a total of about 
stone business 
completely wrecked. 
severe wind storm swept 
Illinois and = Indiana. 
that a total of 34 persons 
these states. The heav- 
the vicinity of 
Bush, Ii., persons were killed 
and 100 injured. At this place 
the buildings of the Western Coal & 
Mining Co., the post office, general store 
and hotel were destroyed, together with 
10 dwellings. Reports state that 35 
other dwellings were partly wrecked. 
On Apr. 22 tornadoes were reported in 
western and 
ern Alabama 
fected in 
Pinckney 
three 
killed In Georgia, six 
ported killed at 
County, and 


tornado 
Rush 


same date a 
of Bison, in 
number of 


Bison 


100 buildings, including a 


structure, were 

On Apr. 2la 
across parts of 
Reports state 
were killed in 
iest damage was done in 
where 18 


others 


middle Georgia and 
The principal 
Alabama were 

City 


in east- 
towns af- 
Adamsville, 
and Brookside. In these 


places 15 persons were reported 


persons were re- 
Newborn, in Newborn 


many others injured. Two 
killed at Hamp- 
affected in this 


and 


persons were reported 


ton, Ga Other 
state were 
Fayetteville 

The 
wind 
different 
about 100 


towns 
Gowden, Cedartown 


number of persons killed by 
three 


the 


the 
days in the 
country totaled 


these 


storms on 


sections of 


The Mississippi River Flood is passing 


down the river with’ great accompany- 
life. On Apr. 
Bureau reports it 
the mouth of 


slowly 


and loss of 
23, the U. S. Weather 
falling steadily 
the Ohio 
that 


about 


ing damage 
between 
and Memphis, 
point as far 


below 
Natchez and 

point. The 
retarded on 


south as 
that 
river is 


stationary below 
the 


account of 


rise in lower 
levees, 
the 
overflow 
channel. The 
were as follows: 
Helena, 54.2 
, Greenville, 46.8; 
Natchez, 50.1; Donald- 
New Orleans, 20.2. 
the lowe! 
Apr. 13 to 17%, 
miles in 
reported 


numerous breaks in 
A further rise is 
mouth of the Red River 


Waters return to the 


probable below 
when 
main 
Apr. 23 
Memphis, 


river stages on 
Cairo, 44.8 oo.0; 
Arkansas City, 52.9; 
Vicksburg, 48 
sonville 32.2, and 
Numerous 


levees occ 


breaks in river 


irred from 


and 


over 2000 and 


Arkansas 
flooded 
additional 
relief on Apr. 16, 
have or- 


square 
Louisiana are 
appropi 

protection 


Con 


gress iAted an 


$300,- 
000 for and 
many of- the 
relief expeditions which are 
about the flooded 


and larger cities 


ganized now 


cruising 


territory 

The Gate 
dock at 
Hawaii was 
Works 
caisson is 126 ft 
131 high 
nearly 1000 


Caisson for the new dry 
Honolulu, 
Union Tron 
This 
and 
weighed 
launching It is to 
Hawaii by a tug A 
the 


to sink it 


Pearl Harbor, neat 
launched at the 
San Francisco, a week ago 
long, 20 ft 


frames It 


wide 
ovel 
tons at 
be towed to large 


amount of concrete is in caisson to 


give it stability and nearly to 


The further manipula- 
water ballast 


the proper level 
done bv 


tion is 


The St. Louis 


conspiracy in 


Terminal Association is 
restraint of 
the U. S. 


opinion 


trade by 
Supreme Court, 
written by Jude 
the recent 
the scope of 


decision of 
under ar lur- 


ton also 


who 


greatl 


wrote opinion 


broadening patent 


Vol. 67, No. 17 


monopolies. The Terminal Railroad As- 
originally owned the Eads 
bridge only, but later it bought the Mer 
chants’ Bridge (which had been built to 
establish competition in railway rive: 
crossings at St. Louis) and the Wiggins 
Ferry Co. By this means the Associa- 
tion, owned by 14 of the railways ente) 
ing St. Louis, had full control over al! 
railway traffic entering St. Louis fron 
the East, and for years past it has mad: 
a separate charge on all freight and all 
passengers the river, allegin;: 
that this is a necessary and prope: 
charge for the terminal handling and 
distribution. The Association has deve] 
extensive network 
around St. 


sociation 


crossing 


oped an of terminal 
Louis, and has 
the ‘terminal business for all 
But only part of th: 
railways at St. Louis are members of th 
the others being kept out 
the Supreme Court find 
that the intent of the Association is 
against the Sherman Law. The 
ciation is, therefore, ordered to reorgat 
ize and to admit into its membership all 
railways that must use its terminal 
facilities. It is ordered also to chang: 
certain of its business practices, the 
chief one being its requirement that all 
freight handled by it must be billed to 
East St. Louis and rebilled from there 
opportunity for the terminal 
This terminal charge, locally 
the Bridge Arbitrary, has 
matter of bitter criticism by all 
St. Louis interests, and the persistence 
of the through the Terminal 
Association in maintaining this charg: 
the moving force in the project fo 
Municipal Bridge (therefore called 
Bridge), which is now under 
struction and nearly completed. 


tracks in and 
transacted 
railways. since 
Association, 
deliberately, 


ASSO 


giving 
charge. 
ealled 

been a 


long 


railways 


was 
the 


Free con- 


Threatened Strike Delayed—The 
motive engineers on the railways east of 
the and north of the Ohio, 
who recently presented demands for in- 
crease of pay, were refused the increase 
by the Committee of Man- 
agers of the railways on Apr. 22. Action 
began at once to start a strike on Api 
24, but an immediate the part 
of government authorities to mediate de- 
layed this The made 
by M. A. presiding judge of the 
U.. 8. Court, and C: P. Neill, 
U. S. Commissioner of The Erd- 
man Act for arbitration when 
request therefor is made to the goevern- 
ment by the industrial dis- 
pute, but in the gzovern- 
nent directly 
cerned offer. 

The for by the lo- 
comotive engineers fixes $4.40 to $4.60 for 
passenger 
$5.25 to 
freight 
1006 miles or 


7 
loco- 


Mississippi 


Conference 


offer on 


action. offer was 
Knapp, 
Commerce 

Labor. 


provides 


parties to an 
this instance 
representatives 
the 


scale 


most 
initial 


asked 


con- 
made 
pay 


engines, according to size, and 
$5.75 (and $7 for Mallets) for 
these rates 


with 


engines, being per 
rata pay fo 
the 
engines also for 10 hours or less 


accessory 


less pro 


greater distances, 
freight 
Various make up 
the The railway 
managers claim that the demands repre- 
sent a virtual 18% in 
and that the railways cannot 


and in case of 
provisions 
rest of the demand. 
increase of pay, 
afford this 
\ Three 
about to be 
Co. for the Canadian 
Tunnel & Terminal Co The tunnel! 
double-track, will through Mt 
Royal, and will give the Canadian North- 
ern Ry. entrance from the west into the 
heart of Montreal The terminal station 
of the railway will be located in the cen- 
ter of the city, between Cathcart 
Lagauchetiere St. and between 


Mile Tunnel in 
built by 


Montreal is 
Mackenzie, Mann & 
Northern Montreal 


pass 


and 
Mansfield 
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nd St. Monique St. It is to be below 
ide, and will have about 12 station 
icks, half of them through tracks and 
» others stub terminal tracks, with 
tution platforms about 1000 ft. long. 
The through tracks will continue from 
he station on viaduct to the bank of the 
st Lawrence River, connecting there 
th the tracks of the Harbor Commis- 
oners and also leading to an elevated 
eight yard. The Harbor Commission- 
rs’. tracks will give a through connec- 
n to the East. An important auxiliary 
the tunnel and terminal project is the 
levelopment of a new residential suburb 
the back of Mt. Royal. When the 
innel and station are completed this 
new section will be within six to ten 
inutes of the center of the ciy. Sur- 
veyvs for the entire project are now un- 
der way and plans are being made, under 
irection of Mr. S. P. Brown, as Chief 
Iingineer. It is expected that actual 
onstruction work will be started some 
nie il May. 


An $8,800,000 Bond Issue was recently 
voted at San Francisco., Calif., for a new 
city hall and for additional land for a 
civie center. 


Permission to Withdraw the Lowest 
d on account of an alleged error was 
fused by the Board of Public Works 
of San Francisco a few days ago. Bates, 
Htorland & Aver, of Oakland, bid $225,- 
025 on work for the completion of the 
ieary Street Municipal Railway, from 
Kearney St. to Fifth Ave. This was $28,- 


e 


000 below the lowest bidder and $50,000 
below the estimate of the city engineer. 
Mayor Rolph and the Board named held 
that no proof of error was before them 
and the contractor notified the mayor 
that he would proceed with the work. 


Concrete Buildings are not the only 
ones which are affected by freezing 
Weather during construction, according 
to the following news note in the St. 
Louis “Globe-Democrat” of Apr. 1: 

A two-story brick building at Alcott 
and Lilian avenues, Strattman Heights, 
collapsed early yesterday morning. The 
building was nearing completion. The 
loss is estimated at $5000. 

The collapse of the building was 
caused by mortar which was mixed when 
the temperature was 16 below zero 
being used in construction, it is said. 

Bids for a Portion of the Passaic Val- 
ley trunk sewer are to be received on 
May 14, by the Passaic Valley Sewerage 
Commissioners, at 29 Clinton St., New- 
ark, N. J. Section 15, as this portion of 
the sewer is called, is located in the city 
of Passaic and the township of Ac- 
quackanonk. The section has a _ total 
length of 7275 ft. Of this 3445 ft. will 
be a 90-in. concrete sewer in a trench 
ranging from 15 ft. to 35 ft. in depth. 
There will be 1080 ft. of 9$0-in. concrete 
sewer in tunnel and 2750 ft. of Stl-in. 
concrete sewer in tunnels Altogether 
there will be 10,700 cu.yd. of portland 
cement concrete, partly in trench and 
partly in tunnel, and also 1500 cu.yd. of 
rock excavation in trench and 200 cu.yd. 
of brick masonry in manholes William 
M. Brown is Chief Engineer and John 8. 
Gibson is Clerk of the Commission 
named, 








Personals 


Mr. J. A. S. Redfield, Division Engi- 
neer of the Chicago & Northwestern Ry., 
has been transferred from Sioux City, 
Iowa, to North Fond du Lae, Wis. 

Mr. F. W. Taylor, Master Mechanic of 
the Illinois Central R.R. at Mattoon, 
Ill., has been transferred to Waterloo, 
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Iowa, succeeding Mr. J. A. Bell, who is 


transferred to Mattoon. 


Mr. John P. Congdon, M. Am. Soe. 
Cc. E., formerly Supervising Engineer of 
the Oregon Short Line R.R., has opened 
offices in the Empire Bldg., Boise, Idaho, 
as a consulting engineer. 

Mr. T. C. Hu, a graduate in civil en- 
gineering of Cornell University, class of 
1905, has been made Dean of the Civil 
Engineering Department of the Nan 
Yang University at Shanghai, China. 

Mr. Richard L. Humphrey, M. Am. Soc. 
Cc. E., of Philadelphia, Penn., President 
of the National Association of Cement 
Users, has been elected a member of the 
Institution of Civil Engineers of Great 
Britain. 

Mr. Chas. Waldrich, for many years 
connected with the engineering depart- 
ments of the Pennsylvania R.R. and 
Missouri Pacific Ry., is now associated 
with the Miller Engineering Co., of Lit- 
tle Rock, Ark., engineers and contractors. 

Mr. C. H. Fox, Resident Engineer of 
the Canadian Pacific Ry. at Fort Wil- 
liam, Ont., has been promoted to be As- 
sistant Engineer of the Manitoba divi- 
sion with headquarters at Winnipeg, 
Man., succeeding Mr. J. C. Holden, pro- 
moted. 


Mr. J. C. Holden, Assoc. M. Can. Soc. 
Cc. E., Assistant Engineer of the Mani- 
toba division of the Canadcian Pacific 
Ry., at Winnipeg, Man., has been pro- 
moted to be Division Engineer of the 
same division, succeeding Mr. F. Lee, 
promoted. 

Mr. Joseph P. Sherer, for five years a 
member of the Board of Public Works 
of Milwaukee, Wis., before the board 
was replaced by a single commissioner, 
has been appointed Deputy Commissioner 
of Public Works at a salary of $2200 
per annum. 

Mr. Chas. T. Waring, Assoc. M. Am. 
Soe. C. E., formerly Division Engineer 
of the Cape Cod Canal, has been ap- 
pointed Resident Engineer, succeeding 
Mr. H. W. Durham, M. Am. Soc. C. E., 
whose resignation was recently noted in 
these columns. 

Mr. H. H. Adams, formerly General 
Manager of the Toronto, Hamilton & 
Buffalo R.R., at Hamilton, Ont., has been 
elected President of the Kansas City 
Terminal Ry., at Kansas City, Mo., to 
sueceed Mr. W. S. Kinnear, M. Am. Soe. 
Cc. E., resigned. 

Mr. William O. Galbreath, Assoc. M. 
Am. Soc. C. E., formerly Division Engi- 
neer of the National Rys. of Mexico, at 
Chihuahua, Mex., has been appointed En- 
gineer of Maintenance-of-Way of the 
Missouri & North Arkansas R.R., with 
headquarters at Eureka Springs, Ark. 


Dr. E. W. Lazell, formerly of the 
Spackmann Engineering Co., of Phila- 
delphia. Penn., and more recently Con- 
sulting Engineer of the Charles Warner 
Co., of Wilmington, Del., has become 
a member of the firm of Edwards & 
Lazell, Consulting and Chemical Engi- 
neers, of Portland, Ore. 

Messrs. W. W. Gaffin, for a number of 
vears Division Engineer of the Chicago 
& Northwestern Ry., at North Fond du 
Lac, Wis., and F. Gehri, of Janesville, 
Wis., have formed a partnership under 
the firm name of Gaffin & Gehri, for the 
general practice of engineering, with 
offices at Fond du Lac 

Mr. John Callaghan, M. Am. Soc. C. E., 
formerly Division Engineer of the Grand 
Trunk Pacific Ry., at Fitzhugh, Alta., 
has been made Chief Engineer of the 


Pacific Great Eastern Ry., in British 
Columbia. Mr. Callaghan was formerly 
in the construction department of the 
Canadian Pacific Ry., at Winnipeg, Man. 


Mr. Steven P. Brown, M. Am. Soc. C. 
E., former Chief Engineer of the Tide- 
water Building Co. & T. B. Bryson, con- 
tractors for a portion of the Fourth 
Ave. subway, Brooklyn, N. Y is now 
Managing Engineer for Mackenzie, Mann 
& Co. and Chief Engineer of the Canadian 
Northern Montreal Tunnel & Terminal 
Co., of Montreal, Que. 


Mr. Edwin C. Blanchard, General 
Superintendent of the Northern Pacific 
Ry., Lines east of Paradise, has been 
promoted to be Fourth Vice-President 
and General Manager of the lines west 
of Paradise, succeeding Mr. H. GC. Nutt. 
whose resignation was noted in our is- 
sue of last week. Mr. Blanchard began 
railway work in 1873 at the age of 19 
years aS an agent and telegraph op- 
erator on the Burlington, Cedar Rapids 
& Minnesota R.R. He entered the ser- 
vice of the Northern Pacific Ry. in 1883 
as a train dispatcher and has steadily 
advanced through the positions of Chief 
Train Dispatcher, Division Superintend- 
ent and General Superintendent. 

Mr. William Wainwright, Vice-Presi- 
dent of the Grand Trunk Ry. System, 
has been chosen Temporary President 
of the Grand Trunk Ry., succeeding the 
late Charles M. Hays. Mr. E. J. Cham- 
berlain, Vice-President and General 
Manager of the Grand Trunk Pacific 
Ry., has been chosen Temporary Presi- 
dent succeeding Mr. Hays. Mr. Wain- 
wright is an Englishman and served 
four years as a clerk on the Manchester, 
Sheffield & Lincolnshire Ry. before com- 
ing to Canada in 1862. Since then he 
has been continuously with the Grand 
Trunk Ry. Mr. Chamberlain is a native 
ot New Hampshire and was formerly 
General Manager of the Canada Atlantic 
Ry. (now a part of the Grand Trunk 
System). 








Obituary 


Noyes F. Palmer, a civil engineer and 
city surveyor of Brooklyn, N. Y., died 
on Apr. 18, aged 66 years. 


Washington A. Roebling, 2nd, grand- 
son of Washington A. Roebling, who 
completed Brooklyn Bridge after the 
death of John A. Roebling, its original 
engineer, was among the lost passengers 
on the “Titanic” which sank on Apr. 15. 


Edgar J. 
chanical engineering of Cornell Uni- 


Meyer, a graduate in me- 


versity, class of 1905, was lost in the 


sinking of the “Titanic” on Apr. 15 He 
was 28 years old and had been married 
about two years He had been in busi- 


ness with his brother in New York City. 


James FP. Coleman, for several years 
on the engineering staff of the Tlinois 
Central R.R., and recently with the Mac- 
Arthur Bro Conti tor of Chicago, 
Ill., died at the Lakeside Hospital, Chi- 
cago, on Apr. 13 He was about 63 years 
old ind had bee member of the 
Western S et if Engineers for 22 
vears 

It Paul Cc. Free Director of the 


United States Government Bureau of 
Philippine Islands, died 
in Manila on Apr. 17, aged 50 vears. For 


Science im the 


14 years 1890 to 1904 he was I 
fessor of Chemistry at the University of 
Michigan. He had been in his present 


position since 1905. He was Editor of 
the “Philippine Journal of Science,” a 
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member of the American 
and other chemical 
associations of the United 


Europe. 


Chemical So- 
and medical 


States and 


ciety 


John 
of the 
in the sinking of 
15 Mr. Thayer 
extended leave of 
rest 


B. Thayer, Second Vice-President 
Pennsylvania R.R., was 
“Titanic” on 


drowned 
Apr 
from an 


the 
Was returning 
absence in 


health 
life as a 


Kurope in 
search of 


vears of 


and after 


railway 


many 
busy 
ecutive. He 
Thayer 
whom 


exX- 
was accompanied by Mrs. 
old both of 
rescued Mr. Thayet1 
born in Philadelphia, 
attended the 
short 


ige left 


and his 17-year son, 


were was 
1862 He 
Pennsylvania 
but at 19 years of 
school to bee 
office of 
Line. 


Penn., in 
University of 
fo. a time, 
ome a clerk in the 
the 


Two years 


, 


iuditor’s Empire Kast 


Freight later, in 1883, 
he became a clerk in the freight depart- 
ment of the Pennsylvana R.R., 
that time had continuously 
service of this railway He 
clerical positions in the 
freight department to be General Freight 
\gent in 1897 In 1903 he was elected 
Fifth Vice-President, just 20 years from 
his start with R.R. as 

freight clerk 

William A. Lathrop, M 

esident of the Lehigh 
and of the 
nd R.R., 
J 


Lospital, 


and ever 
Since 
in the 


through 


been 
rose 


various 


the Pennsylvania 


Am. Inst. M. E., 
Coal & Naviga- 
Lehigh & New Eng- 
died on Apr. 12, at the City 
Wilkes-Barre, follow- 
operation appendicitis He 
Springville, Penn., in 1854, 
graduated in civil engineer- 
University. He 


course in 


ion Co., 


Penn., 
ng an for 

born in 
and in 1875 
from 
ward 


ing Lehigh after- 
took a 
ng. After a 
tions in the 
district, he became 
H. Sayre, Chiéf Engineer of the 
Valley R.R. Later he bec 
with Maj. I. A 


and was for a 


mining engineer- 


few years in minor 


posi- 
Pennsylvania coal-mining 
Robt. 


Lehigh 


Assistant to 


associated 
Wilkes-Barre, 
time Manager of an 
New 
and 
Virginia 


ime 
Stearns, of 
iron 
1881, 
the 
de- 
Pocahontas coal 
later he returned to 
Superintendent and 
the Lehigh Valley 
elected President 


Coke Co.. 


mine in northern 
as Superintendent 
Southwest 

veloped the 


fields 


Je rsey. In 
Engineer of 
Coal Co. he 
famous 
Some years 
Pennsylvania as 
General Manager of 
1902 he was 
Webster Coal & 
later of the 
Navigation Co. Mr 


Eo: In 
of the 


few years 


and a 
Lehigh Coal & 
Lathrop was a mem- 
ber of the State Commission recently 
Tener to 
protection of the 
anthracite region from 
DV mine Cave-Ins He 
Lehigh University and a 
citizen of Philadelphia. 
Charles Melville 
the Grand Trunk Ry 
the prominent 
in the 


15. Mr. 


ap- 
peinted by Governor devise 
plans for the 


of the 


surface 
damage 
trustee of 
well known 


WaS a 


Hays, President of 
System, was among 
men who lost their 
the “‘Titanic” on 
returning home 
and 
and 


lives 

Apr. 
from 
was 


sinking of 
Hays 
trip to 
companied by his 
beth of whom 
Thomas G. 
the other 


was 
London, 

wife 
were 


a business ac- 
daughter, 
saved. Like Sir 
the head of 
railway 
life as a poor 


Shaughnessy, 
great Canadian 
Mr. Hays began 
American boy. He was born at Rock 
Island, l1Il, on May 16, 1856. At 17 
vears of started his railway 
career as a clerk in the St. Louis office 
of the Atlantic & Pacific Ry. From 1877 
to 1884 he was Secretary to the General 
Manager of the Pacific Ry., 
for the year foilowing held a sim- 
position with the General Man- 
the Wabash, St. Louis & Pa- 
From this position he rose 
those of Assistant 
and General Manager 


sys- 


"tem, 


age he 


Missouri 
and 
ilar 
ager of 
cifie Ry. 
rapidly to 
Manager, 


General 
and 


ENGINEERING NEWS 
Vice-President of the 
From 1901 he 
ager of the Grand 
there to become 
Pacific Co. 
owners 


Wabash 
was General 
Trunk Ry., 
President of the 
But the Grand Trunk 
found they could not do 
and within a year 
become Second Vice- 
Manager. On Jan. 
President of the 
System and of the 
which placed 
the world’s 
A portrait and 
Mr. Hays was 
columns on Oct. 28, 


System. 
Mane 
leaving 

South- 


1896 to 


ern 
soon 
without his services 
he returned to 
President and 
1, 1910, he 

of the Grand 
Grand Trunk 
him in the 


General 
became 
Trunk 

Pacific Ry., 
front 
executives. 
sketch of 

our 


rank of 
great railway 
biographical 
published in 
190%. 

Not least 


were 


the many brave 
the, “Titanic” 
included not 
Seve ral 


among 
lost on 


men 
were 
only 


These 


but 


engineers. 
crew, 

trip in the 

and 


making 
the 


most 


interests of 
builders The 
Thomas 
Mech. E., one of the 
of designers of the 


ship's 
dis- 
An- 
staff 
machin- 
trip for his 
& Wolff, of Belfast. When 
of the survivors, Mr. 
Andrews was in the engine the 


designers 
tinguished of 
drews, M I 


these was 
‘Titanic’s” 


ery, Who was making the 


Harland 


seen by 


firm 
last any 
room ol 


sinking ship 


Felix Benedict Herzog. M 
KE E., died in the 


Am. Inst. 
Roosevelt Hospital, 
New York City, on Apr. 21 He was 
New York City in 1859 and 
from Columbia University in 
inventor of 
including 
police calls, 
nals etc. He was 
ent attorney 


born in 
graduated 
188] He 
trical devices, 
switchboards, 


was an many elec- 

automatic 
elevator sig- 
noted as a pat- 


expert. 


also 


and 


Engineering Societies 


COMING 
AIR BRAKE 
May 7-10. 


mond, 
State 


MEETINGS 
ASSOCIATION. 
Annual convention at 
Va. Secy., EF. M. 
St., Boston, Mass. 


NATIONAL FIRE PROTECTION AS- 
SOCIATION. 
May 14-16. Annual 
cago. Secy., F Wentworth, 87 
Milk St., Boston, Mass. 


MASTER BOILER MAKERS 
TION 
May 14-17. Annual convention at 
Pittsburg, Penn. Secy., H. D. Vought, 
95 Liberty St... New York 
AMERICAN RAILWAY ASSOCTATION. 
May 15 Semi-annual meeting at New 
York City Secy., W. F. Allen, 75 
Church St., New York. 

OHIO SOCIETY OF MECHANICAL, 
ELECTRICAL AND STEAM EN- 
GINEERS. ; 

May 16-18. Annual meeting at Pitts- 
burg, Penn. Secy., F. E. Sanborn, 
Ohio State University, Columbus, 


Ohio. 


INTERNATIONAL RAILWAY 
SOCIATION. 

May 22-25. Annual convention at Chi- 
cago, Ill. Secy., D. B. Sebastian, La 
Salle St. station, Chicago. 

INTERNATIONAL NAVIGATION 
GRESS. 

May 23-28. At 
Secy., J. C. Sanford, 
Philadelphia, Penn. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 

28-31. Spring meeting at 
Ohio. Secy., C. W. 
39th New York. 


WATER WORKS ASSOCIA- 


Rich- 
Nellis, 53 


meeting at Chi- 


ASSOCIA- 


FUEL AS- 


CON- 


Penn. 
Bourse, 


Philadelphia, 
344 The 


Cleve- 
tice, 29 


May 
land, 
We st 


AMERICAN 

TION. 

June 3-8 Annual convention at 

ville, Ky. Secy., J. M. Diven, 
River St., Troy, N. Y. 


ASSOCIATION OF RAILWAY  _TELE- 
GRAPH SUPERINTENDENTS. 
June 4 Annual convention at 
York City. Secy., P. W. Drew, 
Line, Chicago, 


St., 


Louis- 
271 


New 
Soo 


Vol. 67, No. 17 


NATIONAL ELECTRIC 
CIATION. 

June 10-14. Annual meeting at Seatth 
Wash Secy., T. C. Martin, 29 West 
39th New York. 

MASTER CAR BUILDERS’ 
TION. 

June 12-14. Annual convention at At- 
lantic City, N. J. Secy., Jos. W. Tay- 
lor, 390 Old Colony Bldg., Chicago. 


AMERICAN RAILWAY MASTER ME 
CHANICS’ ASSOCIATION. 

June 17-19. Annual convention at At 
lantic City, N. J. Secy., Jos. W. Tay 
lor, 390 Old Colony Bldg., Chicago. 

CANADIAN ELECTRICAL ASSOCIA- 
TION. 

June 19-21, Annual meeting at Ot 
tawa, Ont. Secy., T. S. Young, 220 
King St., West, Toronto, Ont. 


AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS. 
June 25-28. Annual convention at Bos- 
ton, Mass. Secy., F. L. Hutchison, 33 
West 39th St., New York. 


AMERICAN SOCIETY OF CIVIL 
NEERS. 

June 25-28. Annual convention at 
Seattle, Wash. Secy., C. W. Hunt, 
220 West 57th St., New York. 

SOCIETY FOR THE PROMOTION 
ENGINEERING EDUCATION, 

June 26-28 Annual meeting at Bos- 
ton, Mass. Secy., H. H. Norris, Cor- 
nell University, Ithaca, N. Y. 


LIGHT 


ASSO- 


St., 


ASSOCIA- 


ENGI- 


OF 


the City of 


meeting held 


Municipal Engineers of 
New York—At the regular 
in the Engineering Societies Bldg., Apr 
24, Walter &. Spear, Department Engin- 
the New York Board of Water 
Supply, presented a paper entitled “Pro- 
eress on the City Tunnel of the Catskill 
Aqueduct.” 


eer of 


Engineers—The 
held at Ana- 

11-13. Officers for 
were elected as fol- 
Robt. A. McArthur: 
John H. Klepinger and 
Secretary, Clinton H. 

Samuel Barker, Jr 
trustees, Geo. A 


Society of 
annual meeting 
Mont., Apr. 
the ensuing year 
lows: President, 
Vice-Presidents, 
Reno HL. 
Moore; Treasurer, 
member of the board of 
Packard. 

Papers were presented on 
gen Dam,” by H. H. Cochrane, and on 
“Good Roads,” by Robt. D. Kneale. Mr. 
Cochrane brief description of the 
and the dam. It is 
Madison River, 15 miles from the 
National Park, and will be 
water for irrigation 

The water im- 
area of 21 


Montana 
25th 


conda, 


was 


Sales; 


“The Heb- 


gave a 
design purpose of 
on the 
Yellowstone 
for storing 
the dry 
will 


used 
during season. 
pounded 
miles. 
Mr. Kneale’s 
the 
a road 


cover an square 


dwelt 


stating 


chiefly on 
that 
provisions for 
mon- 


paper 
maintenance of 
put in with no 
maintaining it in repair is a 
ument to judgment. 


roads, 


good 


poor 


Congress of Navigation 
have named their 
the Twelfth Inter- 
national Congress of Navigation to be 
held at Philadelphia, Penn., May 23-28. 
The official list of delegates from Ger- 
many includes 20 names, among which 
are those of the leading German author- 
ities on navigation There 
will be, of many engin- 
eers in addition to the dele- 
gates. France is second in list, 
with 19 official delegates, and _ the 
United States third, with 14. The other 
countries that have named official dele- 
are: Russia, The Netherlands, 
Austria, Hungary, Argentine, Bel- 
gium, Prussia, Canada, Chili, French 
Western Africa, Great Britain, Greece, 
Indo-China, Japan, Mexico, Monaco, Nor- 
way, Spain, Sweden, Switzerland, Persia, 
Portugal, Siam, Peru and Denmark. The 
total number of delegates thus far 
named is 108. 


International 
—Already 29 nations 
official 


delegates to 


problems. 

German 
rovernment 
the 


course, 


gates 


Italy, 

















